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(57) An apparatus 130 which comprises ^ zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each solid tubular member including one or more external sedls 140, two or more 
perforated tubular members 145 each including radial passages coupled fo the solid tubular members; 
and one or more one-way valves 1405 for oohtrpllably fluididy coupling the perforated tubular members; 
and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process perfonned within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross ReferenM To Related Applications 

This appiication is a conUnuation-irHMirt of U.S. patent application serial number 
09/989.922. attorney docket numtwr 25791.69, filed on 10/3/2001. that was a 
oontlnuatlon-in-part of aS. patent application serial numlwr 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328.113. that claimed the benefit of the fHIng date of U,S. provistonal patent 
appHcalhm serial number 60/108,558. attorney docket number 25791.9. filed on. 
1 1/16/1998, the disclosures of whteh are incotpofated herein by iBfefenoe. 

The present application is related to the foHowing: (1) U.S. patent applicatnn serial no. 
09/454,139, attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09510,913, attorney docket no. 25791.7.02. filed on 2/23/2000, 
(3) U.S. patent applicatkm serial no. 09^,350. attorney docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9,02. filed on 11/15/1999, (5) U;S. patent application serial no. 09/523.460, 
attorney docket no. 25791.1 1.02, filed on 3/1W2000, (6) U.S. patent applkatwn serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
appiteatton serial no. 09/511 ,941. attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent appiicatnn serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. attorn^ docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent appiication serial no. 
PCT/USOO/18635. attorney docket no. 25791.25,02, filed on 7/9/2000, (11) U.S. 
provisional patent applicatkm. serial rw. 60/162.671. atiomey docket no. ^791.27. filed 
on 11/1/1999, (12) U.S. ptovlskmal patent appltoation serial no. 60/154.047, attorney 
docket no. 25791.29, tiled on 9/16/1.999. (13) U.S. previstonal patent appiicatkm serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisicmal patent applkatton serial no. 60/159.039, attorney <tocket no. 25791.36. filed 
on 10/12/1999, (15) U.S. provisional patent applkatkxi serial no. 60/159.033, atiomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. proviskinal 
patent appllcatkm serial no. 60/165.226. attorney docket no. 25791.39, filed on 
11/12/1999. (18) U.S. provisional patent applicatk)n serial no. 60/221.443, attorney 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent applicatton serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent appOcatton serial no. 60/237,334, attorney 
docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent applicdtloii serial 
no. 60^70.007, attorney docket no. 25791.50. fBed on 2/20/2001; (23) U.S. provisional 
patent appUcation serial no. 60/262.434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisfona! patent applicatton serial 
no. 60/303.740. attorney docket no. 25791.61, filed on 7/6«001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/a)/2001; (27) U.S. provisional patent appltoaiton serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no..60/3318i386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/869,922. attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of whtoh are incorporated herein by reference. 

Background of tha Invention 

This Invention relates generally to oil and gas exploratfon. and in particular to isolating 
certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number of zones within a 
subtenanean formation. Some of these subterranean zones will produce oil and gas, 
while others will not. Further* il is often necessary to isolate subterranean zones frorh 
one another in order to facilitate the exploration for and production of oil and gas. 
Existing methods for isolating stjbtenranean production zones in order to fadlitate the 
exploration for and production of oil and gas are complex and experislve.. 

■ 

The present Invention is directed to overcoming one or more of the limitations of the 
exlstlf^ processes for isolating subtenanean wnes during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the prasent Invention, an apparatus is provided that 
includes a zonal Isolatton assembly iridudlng: one or mors so&d tubular members, each 



solid tubular member Induding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular manbers, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperatiro within 0ie perforated tubular members, one or more pressure 
sensors operably coupled to dne or more of the perforated tubular members for 
monlt<»lng the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate wItWn the perforated tubular members, a shoe 
coupled to the zonal eolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensore. and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular membere and the perforated 

15 tubular noembers are formed by a radial expansion process performed within the 
weilbore. 

According to another aspect of the present Invention, a method of isolating a firet 
subtenanean xone from a second subten^nean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubuiare 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulara traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubuiare and perforated tutHilare 
within the wellbore, fluldidy coupling the perforated tubulars and the solid tubuiare. 

25 pTBvmting the passage of fhMs from the flrst subtenBnean zone to the second 
subtenanean zone within the wellbore external to the solid tubuiare and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars. and controlling the flow of fluidic rtiaterials through 
the perforated tubulars as a fonction of the moriit<md operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zorie in a welibm, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tubuiare 



wtthin the wellbore, positioning one or more perforated tubulars wittiin tt^ weObore, the 
perforated tubuiars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tutHJiars and the perforated tubulars within thd wellbore. fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
5 with the solid tubulars, fluidicly isolating the producing subtenranean zone from at least 
orte other subterranean zone within the welibore, fluklicty coupling at least one of the 
PQrforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars^ 
and controlling the flow of fluldic materials through the pirated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zorb from a second subterranean zone in a welbore Is provided that 
includes means for positioning one or more solid tubulars wtthin the weilbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars vwthin the weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radial^ expanding at least one of the solM tubulars and 
perforated tubulars within me weilbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zorie to the second subterranean zone within the weilbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the nwnitored cpenatirtg temperatures, pressures, and flow rates. 

25 . 

According to anothw aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbora, at least a portion of the weilbore 
including a casing, is provided that includes riieans for positioning one or more solid 
. tubulars within the weilbore, means for positioning one or more perforated tubulars 
30 within the weilbore, the perforated tubulars traversing the prpdudrig subtenranean 
zone, n^eans for radlaHy exparxling at least one of the solid tub^dars and the perforated 
tubulars within the weilbore, means for fluidicly coupling the soRd tubulars with the 
casing, means for fluidicly Coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
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subterranean zone within the welltwre, means for fluidldy coupling at least one of the 
perforated tubulars with the producing subterranean zone, nrwans for monitoring ttie 
operatfeig tMnperatures, pressures, and flow rates withio one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
fillers as a fundion of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is (Movided that 
Includes a zonal isolation assembly Indudirig: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the scAUi tubular membere. 
and one or more solid tubular ilnere coupled to the interior surfaces of one or more of 
the perforated tubular members for seating at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubuldr members and the perforated tubular members are fomied 
by a radial expansion process perfcmned within the wellbore, aind the solid tubular 
linere are fomied by a radial expansion process performed within the wellbore! 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a weUbore is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first sidDtenanean zone, positioning orie or more perforated tubulare 
each Including one or more radial passages within the weHbore, the perforated tubulare 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wrtlhln the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubutars, preventing the passage of fluids fi^m the first 
subtenanean zone to the second subtenanean zone wHhln the wellbore external to the 
primary solid tubulars and perforated tubulare. positioning one or moiB solid tubular 
linere within the interior of one or more of the perforated tubulare. and radially 
expanding and plastically deforming the soOd tubular linere within the interior of one or 
more of the perforated tubulars to flukJIdy seal at least some of the radial passages of 
the perforated tubulars. 



Aocx>fding to another aspect of the present invention, a method of extracting materials 
' from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tutHJiars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wdtbcve, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubuiars, fluidicly 
isolating the producing subterranean zone from at least one other subtenrarwan zone 
10 within the weltbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positionir^ one or more solid tubular liners within the 
interior of one or more of the perforated tubulars* and radially expanding and plastically 
defonning the solid tubular liners within the interior of me or nr>ore of the perforated 
tubulars to fluidicly seal at least sonne of the radial passages of the perforated tubulars^ 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subten^nean zone in a wellbore Is provided that 
includes means for positiohing one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
20 perforated tubulars each including one (n- more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly ocHjpltng the perforated tuinjiars and the solid tubuiars, means for 

■ 

preventing the passage of fluids from the first subterranean zone to the second 
25 subtenanean zone within the weDbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of tha perforated tubuiars, and meaiis for radially expanding and 
plastically defomning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 
30 perforated tubiriars. 

According to anoOier aspect of the present invwtion, a system for extracting materials 
from a producing subterranean rone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or nwre perforated tubulars 
each including one or more radial passages within the vyellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. me^ for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, noeans for fluididy 
coupOng at least one of the perforated tubulars with the produdng subtenanean zone, 
means for positioning one or more solid tubular liners within the interior of one or tnoTB 
10 of the perforated tubulars. and means for radially expanding and plastically defbmting 
the solid tubular liners within the interior of or^e or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular nrtembers, each 
spM tubular member Induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular meirdters, 
and a seating material coupled to at least sonra of the perforated tubular members for 
seating at least some of the radial passages of th& perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to ancrther aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore b provided that 
indudes positioning onie or more solid tubutars withir> the wellbore, the sdid tubulars 

25 traversing the first subterranean zone, positioning one or nrK>re perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second, subterranean zone, radially expanding at least one of the solid 
. tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the prfmary solid tubulm, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore mtemad to the 
primary solid tubulars and perforated ttibulars, sealing off an annular region with&i at 
least one of the perforated tubulars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing sutrterranean zone in a welltxHe, at least a portion of the wetlbore 
including a casing, is provided that includes positioning one or more solid tubuiars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the solid tubulars with the 
cadng, fluidldy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolafing the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
anriutar regions of the perforated tubulars to seal off at least some of the radial 

1 5 pas^ges of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
siAterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenrariean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterrar^an zone, means for radially 
expanding at least one of the solid tubulars and perforated tubuiars within the wellbore, 
means for fluidiciy coupling the perforated tubulars and the solid tubuiars, nrieans for 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
perflated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and vneans for ir^jecting a hardenable fluidic sealing material into 
the sealed annular regior» of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a vrallbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more sotid 
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tubulars wjlhin the wellbore. means for positioning one or nnore perforated tubuiars 
each induding one or nwre radial passages within the weObore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perflated tubulans within the wellbore. means for fluidlciy 
5 coupling the solid tubulars with the casing, means fG»r fluldldy coupling the perforated 
tubulars with the solid tubulars, means for fluldidy isolating the producing subterranean 
zone from at least one other subterranean zone witltin the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
nrteans for sealing off ah annular region within at least one of the perforated tubulars, 
10 - and means for injecting a hardenable fhjidic sealing material Into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubulara. 

According, to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbmiatlon induding: one or .more sdld tubular members, each solid 
tubular member induding one or mora external seals, one or more perforated tubular 
membera coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assmnbly. At least one of the solid tubular miambers and the perforated 
20 tubular members are formed by a radial expansion process perfornDed within ttie 
wellb(m, arKJ at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subtenanean fomration. 

According to another aspect of the present invention, a method of isdating a liret 
25 subterranean zone from a second subterranean zone In a wellbore is provided that 
includes positioning orm or mora solid tubulars within the wellbore, the solid tubulara 
traversing the firat subterranean zone, positioning one or more perforated tubulara 
within the wellbore each induding one or more radial passages, the perforated tubulara 
traveising the second subterranean zone, radially expanding at least one of the primary 
30 solU tubulara and perforated tubulars within the wellbore, radiaDy expanding at least 
one of the perforated tububars into intimate contad with the second subterranean zone, 
fluldldy coupling the perforated tubulars and the soM tubulara. and preventing the 
passage of fluids from the first subtenanean zone to the seobnd subterrar^ean zone 
within the wellbore external to the solid tubulars and perforated tubulara. 

■ 
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AocordJng to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone iri a welit)ore. at least a portion of the weilt)ore 
including a casing, is provided that includes positioning one or more soKd tubulars 
within the welllK)re, positioning one or more perforiated tubulars wllhin the weiibore 

• 

each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenranean zone, fluididy 
coupling the soBd tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weiibore, and fluidicly coupling at least one of 
the perforated tubulara with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second si^terranean zone in a wellbora Is provided that 
includes weans for positioning one or more solid tubulara within the weiibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weiibore each including one or more radial passages, the 
perforated tubulara traveraing the second subten^mean zone, meahs for radially 
expanding at least one of the solid tubulara and perforated tubulara within the weiibore, 
means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subtenranean zone, means for fluididy coupling the perforated 
tubulara and the solid tubulara, and means for preventing the passage of fluids from the 
ffrst subterranean zone to the second subterranean zone within the weiibore external to 
the solid tubulara and perforated tubulara. 

■ 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weiibore. at least a portion of the weiibore 
including a casing, is provided that Includes means for positioning one or rnore solid 
tubulars within the weflt»>re, means for positioning one or more perforated tubulara 
^nrtthin the weiibore eadi including one or more radial openings, the perforated tubulara 
traversing the producing subtenanean zone, .means for radiaDy exparKling at least one 
of the solid tubutera and the perforated tubulara ^Mthin the weiibore, means for radlaOy 
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expanding at (east one of the perforated tubulars into intimate contact with the 
producing subtenranean zone, means for fluididy coupling the soKd tubulars with the 
casing, means for fluklicly coupling the perforated tubulars with the solid tubularB, 
means for fluidlcly Isolating the producing subterranean zone from at least one other 
5 subtenranean zone within the wellbore, and means for fluidlcly coupling at least one of 
the perforated tubulars with the producing subtenBnean zone. 

According to another aspect of the present invention, an apparatus is provided that 
Includes a zonal isolation assembly positioned within a weHbore that traverses a 

10 subterranean fonriatkm and includes a perforated wellbore casing* including: one or 
more solid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubiriar 
members and the perforated tubular members are fonrned by a radial expansion 

15 process performed within the wellbore. and at least one of the perforated tubular 
nmnbers are radially expanded into Intimate contact with the perforated wellbore 
casing* 

Aocmling to anottter aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subtenanean zone, is provided that 
includes posifioning one or tnqre solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, posittonhg one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the VKsilbora, radially expanding at least 
one of the perforated tubulars into intimata contact with the perforated, casing, fluMldy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extractirig materials 
from a producing subtenanean zone b\ a wellbore, at least a portion of the wellbcm 
Including a casing and a perforated casing that trav^es the producing subtenranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
welltxra. positioning one or more perforated tubirtars within the wellbore each Including 
one or more radial passages, the perforated tulHJlars traveising the produdrig 
subterranean zone, radially expanding at least one erf the solid tJtHildrs and the 
5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with ttie perfected casing, fluidicly coupling the solid 
tubulars with the casing, fluidldy coupling the perfcrated tubulars with the solid 
tubulars. fluldidy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbone that indudes a 
perforated casing ttiat. traverses the second subterranean ^ne. is provided that 

15 indudes means for positioning one or more solid tubulars within the w^bore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or mare radial passages, the 
perforated tubulars traversing the second subtenranaan zone, means for radially 
expanding at least one of the solid tubulars and perfected tubulars within the wellbore. 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the prorated casing, means for fluidicly coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from ttie first 
subterranean zone to the second subterranean zone within the wellbore external to the 

w 

solid tubulars and perforated tubulars. 

25 

* 

According to another asped of the present Invention, a system for extracting materials 
frorh a produdng subtenanean zone in a wellbone, at least a portion of the wellbore 
Including a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 weBbore. means for. positioning one or more perforated tubulars within tf» wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated hibulars within the wellbore. means for radialy exparKling 
at least one of the perforated tubulars into intimate conted with the perforated casing. 
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means for fluididy coupiing the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubutars with the solid tubulars* nieans for fluidicly isoiattng the 
producing subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producing subterranean zone. 

Acoording to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member Including one or more extenial seals, one or more perfected 
* tubular members each including radial {)assaga8 coupled to the $olid tubular nnenr4)ers, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular menU>ers are fonrned by a radial expansion 
process perfom^ within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process perfomned wittiin the wellbpre. 

According to another aspect of the present invention^ a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or nwre solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soOd tubulars and perforated tubulars, poisoning orte or mom perforated 
tubular liners within the Interk^^ of one or wore of the perforated tubularis, and radially 
expanding arid plastically defomrting the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

According tP another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone In a wellbore, at least a portion of the weDbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars. fiuidiciy 
isolating ttie producing subtenranean zone fronn at least one other subterranean zone 
within the welibofe, fluidicly coupling at least one of the perforated tubulars witt) the 
producing subterranean zone, positioning one or mora perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically defomiing the perforated tubular liners within the interior of one or mors of 
the perforated tubulars. 

« • « 

Aooording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or nriore solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the w^llbors, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandkig at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fiuidiciy icoupling the perforated tubulars and the solid tubulars, nieans for 
preventing ttie passage of fluids from the first subterranean zorie to the second 
subterranean zone within the welltore external to the primary solid tubulars and 
perforated tubulars, rr^ans for positioning one or mors perforated tubular liners within 
the interior of one or mors of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the virellbore 
30 incb^ding a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the prcNJucing subtensnean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weDbors. means for fluididy 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tutnjiars with the solid tubulars, means for fluididy isolating the producing subterranean 
2one from at least one other subten^nean zone within the weilbore. means for fluididy 
coupling at least one of the perforated tubulars the producing subtenanean zone, 
means for positioning one or more perforated tubular liners within the interior of one or 
mora of the perforated tubulars, and means for radially expanding and plastically 
defonning the perforated tubular liners within the interior of one or mors of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: me or more solid tubular members, each 
solid tubular menr^ber including one or more external $eal3, two or more perforated 
tubular menribers each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controltably fluididy coupling the perforated 
tubular members, and a shoe coupled to the zonal isdation assembly. At least one of 
the solid tubular members and Hie perforated tubular members are fbnned by a radial 
expansion process performed within the weilbore. 

According to another aspect of the present invention, a method of isolating a flret 
subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore is provided that indudes posittoning one or more solid tubulars 
within the wellt)ore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
weiltxNe, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the prbrary sdSd tubufars, preventing tfie 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a mettod of extracting materials 
from a weItt>ore having a plurality of produdng subterranean zones, at least a portion of 
the weilbore indiiding a casing, is provided that indudes positioning one or more solid 
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tubutafs within the wellbore, positioning two or more perforated tubular^ each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially exparxling at least one of the solid tubulars and 
. the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, Ruidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from or)e of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another expect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean rone having a plurality of producing 
zones in a wellbore is pnsvided that Indudes means for positioning one or nfHHe soljd 

15 tubulars within the wellbore. the solid tubuls^ traversing the first subtenBnean zorie. 
. means for positioning one or wore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubidars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interfor of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore irKAitfng a casing, is provided that indudes means fbr positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traverBing the produdng subterranean zones, means for radially expanding at 
least one of the soOd tubulars and the perforated tubulars within the wellbore, mear^ 
fbr fluididy co(g)ling the solid tubulars v^h the casing, means for fluididy coupling the 



perforated tubulars with the solid tubulars, means for fluidiciy isolating the producing 
subterranean zone from at least one other subterranean zone wHhln the welibore. 
means for fluidkdy coupling at least one of the perforated tubulars with the producing 
8id>tefranean zone, means for positiontng one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdr^ zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothemnal eneigy from a subterranean fonfiation containing a source of geothermal 
energy is provided ttiat includes a zonal isolation assembly positioned within the 
sublen'anean fbnnation including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liner$ each including one or more radial passages 
coupled to the interior sur^ces of one or niore of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the sblld tubular 
niemb«^ and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zDr>e including a source of geothermal 
energy in e watlbore is provided that includes positioning one or more solid tubulars 
within the welibore. the soBd tubulars traversing the fhst subterranean zone, positioning 

25 one or more perforated tubuteirs each including one or more radial passages within ttie 
welibore, the perforated tubiriars traversing the second subtenranean zone, radially 
expandir^ at least one of the solid tubulars and perforated tubulars within the welibore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second sutsterranean zone 

30 within the welibore external to the primary solid tubulars and perforated tubulars, 
poslttonir^ one or more perforated tubular liners within the Interior of one or more erf 
t)» perforated tubulars. and radially expandii^ and plastically defomning the prorated 
tubular liners wittiin ttie interior of one or.more of the perforated tubulars. 
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Aocording to another, aspect of the present invention, a method of extracting 
geothemnal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 

5 each induding one or nriore radial passages within the wellbore, the perforated tutnilars 
traversing the subterranean geothemnal zone, radi^ly expanding at least ons of the 
solid tubulars and the perforated tubulars within the wellbore, fiutdidy coupling the solid 
tid^uiars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subtenrariean geothermal nne from at least one other 

10 subtefranean zone within the wellbore. and fluididy coupling at least one of the 
perforated tubulars with the subterranean geottiemial zone* 

According to arK)ther aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermal subtenranean zone in a wellbore is 

15 provided that Includes means for positioning one or more solid tubulars within the 
weDbore, the solid tubulars traversing the flrat sidbterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radid 
passages within the wellbore, the prorated tubulars traversing the second geothermal 
subtenanean zone, means for radlaDy expanding at least one of flie solid tubutars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and rneans for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subtenanean zone within the 
wellbore external to the primary solid tubular$ and perforated tubulars. 

25 According to arK>ther aspect of the present invention, a system for extracting 
gec^ermal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that iridudes means for 
positioning one or more soHd tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or wore radial passages within the 

30 weHbore,. the perforated tubulars traversirtg the subterranean geothermal zone, means 
for radially exparklir)g at ieast one. of the soDd tubutars and the perforated tubulars 
within the welltxxe, means for fluididy coupling the soHd tubulars with the casing, 
means for fluididy ooiQ>ling the perforated tubulars with the solid tubulars. means for 
fluididy isolating the subterranean geothenmal zone from at least or^ otl^r 
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subterranean zone within the wellbore, and means for fluidicty coupling at least one of 
the perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular menrtber including one or more external seals, one or nrwre perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonai isolation assembly. At least one of 
the soBd tubuter members and the perforated tubular menr4)ers are fbnmed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tutHjtar members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the fbrst subterranean zone, positioning one or more perforated tubulars 
wittiin tiie wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the welibofe, fluidicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the welH>ore. 

According to another aspect of the present invention, a method of extracting matertals 
from* a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the wellbore, positionmg one or more perforated tajbulars within the wellbore 
each including one or more radial p^sages, the perforated tubulars traversing the 
producing subtenranean zone, radially expandirig at least one of the solid tubulars and 
the perforated titulars within the wellbore, fluidlciy coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluidicly 
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(solating the producing subterranean zone from at least one other subterranean zpne 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
the radial passages of at least one of the perforated tubulars by further radiaJ 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
Includes means for petitioning one or more solid tubulars within the weltbors. the solid 
tubulars traversing the first subterranean zone, rr^ans for positioning one or more 
perforated tubulars within the weltoofa each induding one or mors radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the wellbore., 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the soHd tubulars and perforated 
tubulars, and n>eans for cleaning materials from the radial passages of at least one of 
the perforated tubulars by furttier radial expansion of the perforated tubulars within the 
wellbore. . 

According to ancrther aspect of the present Invention, a system for extracting ifn^terials 
from a produdng subterranean zone in a wellbore. at least a portion of the welit)ore 
Induding a casing, is provided that indudes means for positioning one or more solid 
tubiHars witMn the weObore, means for positioning one or more perforated tubulars 
within the welibore each induding one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subtenariean 
zone from at least one other subtenanean zone within the wellbore, means for fluididy 
coupling at teast one of the perforated tubulars with the pmdudng sutyterranean zone, 

and means for dearwig materials from the radial passages of at least one of the 

i 
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pefforated tubulars by further radial expansion of the perforated tubulars within the 
went>ore. 

Brief Description of the Drawings 

FIO. 1 is a fragmentary cross-sectional view illustrating the isolation of subterraneari 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placennent of an illustrative embodiment of 
a system for Isolating subterranean zones within a borehole. 

10 . Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustratkm of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2g after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

» 

Fig. 3 is a cross sectional illustration of an ilhjstrative embodiment of the expandable 
20 tubular members the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of ari illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an fflustrative enribodiment of the upsetting of 
the ends (rf a tubular member. 

F^. 5b is a cross sectionai Illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically deforming the ends of the expandable tubular 
30 memt)er. 

• • • 

Fig. 5c is a cross sectional illustration of the expandable tubular mennber of Fig. 5b 
after forming thre^ed connectior^ on the ends of the expandable tutnilar memt>6r. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupiing sealing members to the exterior surfaoe of the Intemrmtiate unexpended 
portion of the expandable tubular memt>«'. 

5 Fig. 6 Is a cross-sectional IHustratibn of an exemplary embodiment of a tubular 
expdn$ion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expandon corte. 

10 

Fig. 8 is a fragmentary cross sec^onal illustration of an alternative embodinient of the 
system for isolafing subten^nean zones of Fig. 1 . 

Rg. 9 is a fragmentery cross sedtonat illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular liner. 

Fig. 1 0 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material 

Rg. 1 1 is a fragmentaiy cross sectional Hlustratipn of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterrariean fomnation. 

25 

Fig. 12 is a fragmentary cross sectional Diustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtwranean zones of Fig. 1 wHh a swrounding perforated wellbore casing. 

30 Fig. 1 3 is a fragmentery cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with ancrther perforated tutHilar member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative enibodiment of the 
system for isolating subterranean zones of Fig. 1 that Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothennal zone. 

Detailed DMcrtptlon of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disdosure 
may be used in comt)ination with conventional, well Icnown, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

■ 

Refening to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterrar>ean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratibn of the subterranean formation 115, the wellbore 
105 may be extended in a. well l^nown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodiment, In order to fluididy isolate the water zone 120 from the 

4 

K 

targeted oil sand zone 125, an apparati^ 130 is provided that indudes one or more 
secOons of solid ca^g 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intenmediate sections of solid casing 1^. and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or mora radial passage. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materbis 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises oiHield 
tubtdars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 • available processes such as, for example, welding, stotted and exparKiable connectors, 
or expandable solid connectors. In a preferred embodinnent, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectori. The soHd casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The sdld casing 135 is preferably coupled to one more of the perforated oasings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerciaHy available processes such as, for example, welding, or 
slotted and expandable connectors. In a pn^ferred embodiment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable sdld connectors. 

20 

In a preferred embodiment, the caising 135 includes one more valve members 160 for 
controlling the flow of fluicte and other materials within the interior region of the casing 
135. In an altemative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed v^ithin the apparatus to provide various options 
for commingling and isolating subtenraneah zones from each other while providing a 
fluid path to the surfeoe. 

In a particularty preferred embodiment the casing 135 is placed into tha wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the weHbore 105. The casing 135 may be e)q>anded in the radial direction 
using any number of ccmventionai commercially availabte methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and ISO and the went>ore 105. The seals 
140 may comprise any numt)er of conventional oommerdally available sealing 
materials suitable for sealir^ a casing in a wellbore such as, for example, lead» rubber 
5 or epoxy: In a preferred embodimiBnt, Ihe seals 140 comprise Strataldc epoxy material 
available from Halliburton Energy Services. The perforated casing 145 pemnits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean 2one within a subterranean fomiation. The perforated 

10 casing 145 may comprise any number of conventional commerciaUy available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a parUculariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casing available from Petroline in Aberdeen,^ 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventiormi commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 Is preferably coupled to one or more intemnedlate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commercialty avaiiable processes such 
as, for mample. welding or expandable soDd or skrtted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commencialiy available processes sudi as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 

25 



In an alternative embodiment the shoe 155 is coupled directly to the last one of the 
intemiediate solid casings 160. 

5 In a preferred emt>odiment, the perforated casings 145 are positioned within the 
weiltKKe 105 by expanding ihe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the welibon^ 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional conrmiercially available 
processes. 

The intemiediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 

■ 

any luimbdr of conventiOTal oommmtaliy available sections of solid tubular casing 
such as, for example, oilfieid tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate sotid casing 150 comprises oilfield tubutars 
avaRsd)le from foreign and ctomestic steel mills. 

♦ 

The intemfiediate solid casing 150 is preferably ooupled to one or more sections of the 
perforated casing 145. The Intermediate solid casing 150 may be ooupled to the 
20 perforated casing ,145 using any nurnber of conventional commercially available 
processes such as, for example, vyeldihg, or solid oi slotted expandable connectors. In 
a prefened embodiment the intermediate solid casing 1 50 is coupled to the perforated 
cashg 145 by expandable solid connectors. The intermediata solid casing 150 may 
comprise a plurality of such tnteimediate solid casing 150. 

25 

in a preferred ennl)odiment« the each intermediate solid casing 150 indudes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the Intermediate casing ISO. In an altemative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operataon, an internal tubular string with 
various anangements of packers, perforated tubing, sliding sieeves, and valves may be 
emptoyed within he apparatus to provide various opttons for commingling arKi Isolating 
subterranean zones from each c^er while providing a fluid path to the surface. 

26 
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In a particularly preferred embodiment, the intermediate casing 150 is placed Into the 
welibore 105 by expanding the Intemriediate casing 150 in the radial direction into 
intiniate contact with the interior walls of the welibore 105. The intennediate casing 
150 may be expanded In the radial direction using any number of conventional 
S commercially available rnethods. 

In an alternative emt>odiment, one or more of the intermediate solid casings 150 miay 
be omitted. In an atterr^tive preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventimal commerdally available shoes suitabte 
for use in a welit^re such as, for example, cement filled shoe, or an aluminum or 
IS composite shoe. In a prefen^ed embodiment, the shoe 150 comprises an aluriiinum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 



20 In a particularly prefenned embodiment, the apparatus 130 inciiKles a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intenmediate solM casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145. n-1 intermediate solid casings 150, each with one or 

25 more vah/e members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controliably produced from 

• 

the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface lociation using the solid casing 135. The use of 
30 intermediate solid casings 150 with vah/e members 1 70 pemits isolated sections of the 
zxuie 125 to be selecth^ly isolated for productton. The seals 140 permit the zone 125 
to be fiuididy teolated from the zone 120. The seals 140 further pemnits isotated . 
sections of Uie zone 125. to be fiuididy isolated from each other. In this manner, the 



apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluidicly isolated. 

In an aitemative embodinnent, as be recognized by persons having ordinary skill in 
5 the art and also tiaving the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, slkling sleeves. arKl valves may be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 . 

In several aitemative embodiments, the solkl casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150» and/or the solid shoe 155 are radially 
expanded and plastk»ity deformed within the wetlbore 105 in a conventional manner 
and/or using one or mora of the methods and apparatus disctosed in one or more of 

15 the fbltowing: (1) U.S. patent application serial no.^ 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
applicatksn serial no. 09/440.338. attomey docket no. 257919.02. filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523,460, attomey docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588.946, attomey docket no. 25791.17.02. filed on 6/7/20(X), (9) U.S. patent 

25 applicatton serial no. 09/559.122, attomey docket no. 2579123.02, filed on 4/26/2000, 
(10) PCT patent applicatbh serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, fried on 7/9/2000, (11) U.S. provisksnai patent applteatkm serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999, (12) U:S. provisional 
patent applicatton serial no. 60/154.047. attomey docket no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provisional patent application serial no. 60/159.082. attom^ 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provstonal (»tent dn>licatk>n serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent appOcatton serial no. 60/212.359. attomey 

28 



docket no. 25791.38. fited on'6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645. attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638. attorney dodtet no. 25791 .47, filed on 9/18/2000. (21 ) U.S. provisk)nal 
patent application serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent application serial no< 60/270,X7. attorney 
docket no. 25791.50, filed on 2/20/^1; (23) U.S. provisional patent applic^lon serial 

10 no. 60/262,434. attorney. docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applteatton serial no. 60/259.486, attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisktnal patent application serial no. 60/303.740, attorney docket ' 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent aK)lKatk>n serfal no. 
60/313,453. attorney, docket no. 25791.59. fited on 6/20/2001; (27) U.S. provtetonai 

15 patent application seried no. 60/317,985. attorney docket no. 25791.67. filed on 
9/6^1; (28) U.S. provlsionai patent application serial no. 60/318.386, attorney docket 
no. 25791.67.02. fited on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922. attorney docket no. 25791.69. filed on 10/3/2001. ttie disclosures of wtiidi 
are Incorporated herein by referenoe. In an exentplary enritjodiment, ttte radtel' 

20 ctearanoes twtween the radtelly expanded soNd casing 135. perforated casings 145. 
. intennediate sections of sxM casing ISO, and/or ttie solkl shoe 155 and the wellbore 
105 are eliminated thersby eliminating the annulus between the solkl casings, tite 
perforated casings 145. Ihe Intennediate sections of solkJ casing 150, and/or the solM 

■ * * 

Shoe 155 and the wellbore 105. In this manner, the optional need for filling the annulus 
25 with a filler material such as« fbr example, gravel, may t>e eliminated. 

Referring to Figs. 2a-2d, an illustrative emtxKliment of a system 200 for isolating 
subtenBnean formations includes a tubular support meml^er 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. in an exemplary embodiment the 
tubular expansion cone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206d of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended intermediate portion 206c. another pre*expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary enribodiment, the inside arki outside diameters of 
the pre-expanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and CHJtside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular number 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular niember 

15 210 Is coupled to an end 212a of a slotted tubular member 21 2 that (defines a passage 
21^ by a conventional threaded connection. A pre-expanded end 2l4a of a second 
expandable tubular merrt>er 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular memb^ 212. The second expandable tubular member 214 
further Includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealiifig member 214e coupled to the exterior surface of the unexpended 
intermediate portion, in an exemplary embofdlment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandat)le tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defmes a passage 216b Is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventiondl threaded connection. Anoth®* end 216c of the slotted tubular member 
216 is coupled to an md 218a of a slotted tubular member 218 that defines a passage 
30 21 ab by a conventional threaded connection. A pre-expanded end 220a of a third 
expandat>le tutHjIar member 220 that defines a passage 220b is coupled to the ottier 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portton 220c another pre-expanded 
end 220d, and a seaHrq member 220e coupled to the exterior surface of the 

30 



unexpended intermediate portion, in an exemplary embodirrant, the inside and outside 
diameteni of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c, 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embocfiment, ttie inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d. 214a, 214d. 220a and 220d, of the expandable tubular members, 
206. 214. and 2^, and the slotted tubular members 210. 212, 216. and 218, are 
substantially equal. In several exemplary ernbodiments, the sealing members, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbora casing 104. In several 
15 exemplary ^bodiments, the slotted tubular members, 210, 212, 216, and 216, are 
conventionai stotled tubular members having threaded end connections suitable for 
use in an oil or gas welt, an underground pipelirie, or as a structural support in several 
alternative embodiments, the slotted tubular nienrd)ers, 210, 212, 216, and 218 are 
oonventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subtenBnean formation. 

In an exemplary embodiment, as iilustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.* The borehole 224 may be 
25 positioned in any (»1entatfort from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support memb^ 202 n^y be supported in a conventionai 
manner i»ing, for example, a slqo joint, or equivalent device in order to pennit upward 
movement of the tubular support mend)er and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206. 214, and 220, and tubular 

* 

30 mennbere, 210. 212. 216. and 218. 

In an ewmplary eflnbodimant. as iHustretad in Fig. 2b, a fluidic material 228 Is thenV 
injocted into the s^tem 200. through the passages. 202a and 2G4a. of tha tubular 
support mamber 202 and tubular expansion corw 204, respectivaly. 



In an exempiary embodiment, as illustrated in Fig. 2c. the continued Injection of the 
flukJIc material 228 through the passages. 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectiveiy, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intennedlate non pre-expanded portion 206c of the expandable tubular member 208 is 
radially expanded and plastically defbrmed off of the tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing t04. In an exemplary embodiment, the radially expanded 
Intennediate portion 206c of the expandable tubular member 206 Is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated In Fig. 2d, after the expandable tubular 
member 206 has been plastlcaliy defbrmed and radially expanded off of the tapered 
external surface 204b of the lutiutar expansion cone 204. the tubular expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 20Z As a result, the second and third expandable tubular memberei 214 and 
220, are radially expanded and plasfically defomied off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonne^ off of the tapered external surface 204b of the 
tubular expansion cone 204, As a result, the sealing member 214o engages the 
Interior surface of the wellbore 224, Consequently, the FBdtaliy expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weUbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wsHbore 104. Furthemjore, Ow continued appficatkm of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 

engagement.wilh the pre-expanded end 220a of the third expandable tubular member 
220. Rnally, the continued appDcation of the upward force to the hjbular member 202 
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will then radiaUy expand and plastically defomn the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the thlid expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 wctemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the weilbore 224. Consequently, the 
radially expanded mtemnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wallbdre 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the \*iellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
IS. 204 are removed from the weilbore 224. 

Thus, during the operation of the system 10. the ifttermediata non pre^xpanded 
portions, 206c 214c, and 220c. of the expandable tubular members, 206. 214, and 
220. lespedfvely, are radially expanded and plastically deformed by the upward 
displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e. are displaced in the radial direction into engagement with the 
weHbore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular membera. 210 and 212. the expandable tubular member 214. the slotted 
tubular members. 216 and 218, and the expandable tubular member 220 to the 
weilbore. Furthemwe, as a result, the connections between the expandable tubular 
members, 206. 214. and 220. the shoe ,208. and the slotted tubular members. 210. 
212. 216. and 218, do not have to be expendable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214, and 220. and the slotted tubular members. 210. 212. 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additronal conventional tools, and other conventional equipment ney be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altemativa embodiments, the conventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and twtween the expandable tubular rnembera. 206, 214, and 
220, and the slotted tubular members. 210, 212. 216, and 218. 

* 

Fufthemiore, in the system 200, the slotted tubular, members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members. 208, 214, and 220, As a 
result, because onTy the intermediate rwn pre-expanded portions, 206c. 214c, and 
220c of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212, 216. and 
218 can be conventional slotted tubular members thereby s^ntficantly reducing the 
0 cost and complexity of the system 10. liforeover. because only the interniediate non 
piB-expanded portions, 2p6c, 214c and 220c, of the expandable tubular members, 
206, 214, and 2^, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved stotted tubular nrwmbers, 210, 212. 216, and 218 
can be much greater than the number and length of the expandable tubular members, 
5 In an exemplary embodiment, the total length of the interniediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 206, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular rnembera, 
210, 212. 216, and 218, Is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet b coupled 
) to the wellbore 224 by radially expanding and plastically delbnntng a total length of only 
approximately 200 feet 

Furthermore, the sealing members 206e, 214e. and 220e. of the expandable tubular 
members. 206. 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members. 210. 212. 216, and 218 to the weObore 224, 
tf» radial gap between the slcrtled tubular menrdiers. the expandable tubular rnembera. 
and the wellbore 224 may be large enough to effectively eliminate the possibility of . 
damage to the expandable tubular members and slotted tubular rnembera during the 
placement of the system 2l00 within the weilboTB. 

30 

In an exemplary embodiment, the pre-expanded. ends. 206a, 206d. 214a. 214d. 220a, 
and 220d. of the expandable tubular members. 208. 214. and 220, respectively, and 
the slotted tubular members.. 210. 212. 216. and 218. have outside diametera and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the Inteimediate non pre^xpanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 206. 214. and 220. respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
intennediate portions, 206c, 214c and 220c of the expandable tubular members. 206, 
214, and 220, are equal to 7.675 in<*»es; and the weHbore 224 has an inside diameter 
of 6.755 inches. 

In an exemplary embodiment, the pre^xpanded ends, 208a. 206d. 214a. 214d, 220a. 
and 220d. of the expandable tubular members. 206. 214. and 220, respectively, and 
the slotted tubular members. 210. 212. 216. and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to. the radial 
expansion, the inbrmedlata non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 4.000 Inches; the slotted tubutar members. 210. 212, 216. and 218. have Inside 
diameters of 4.000 indws; after the radial expaosion. the inside diameters of the 
Iritennedlate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, ana equal to 4.000 inches: and the wellbore 224 has an inside diameter 
of 4.892 inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oU. gas. and/or water into or from the subterranean 
formation 226b. 

Refening now to Fig. 3, an exemptary embodiment of an expandable tubular member 
300 wiy now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba, a first 
tapered portion 300c. an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa The tubular 
member 300 further preferably includes an intamiediale sealing member 300g that is 
coupled to the exterior surface of the intemnediate prntim 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available materials such as, for example, Oilfield Country 
Tubular Goods (OCTQ), 13 chromium steel tubing/casing, or L63/ J55. or P110 API 
casing. 

5 In an exemplafy embodiment, the interior 300a of the tubular number 300 has a 
substantially circular cross section. Furthenmore, In an exemplary embodiment, the 
Interior region 300a of the tubular member includes a first inside diametw Di, an 
intemfiediate inside diameter Duir. and a second inside diameter in an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second ir^ide diameters. Di and D2, are 
greater than the Intennediate inside diameter Dint. 

The first end SOU) of the tubular member 300 is coupled to the intemnediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intennediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intennediate portion 300d of this tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, t, and ta, respectively. In an 

20 exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness t(NT. 

25 In an exemplary embodiment, the wan thicknesses ti and U are substantiaily equal in 
order to provkJe substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and ti, are both greater than the waD thtokness tt^r in order to optimally 
match the burst strength of the first and second ends, 300a and 300f. of the tubular 

30 member 300 with the intennediate portton 3(X>d of the hjbular 

In an e»mplary embodiment, the first and second tapered portions, 300c and 3(K)e, 
are inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facOitate the radial expansion of the tubular menrdier 
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300. In an exemplary emfaodiinent, the first and second tapered portions, 300c and 
300e, provide a smooth transition twtween the first and second ends, 300a and 300f, 
and the intemiedlate portion 300d. of the tulMJiar mmbv 300 in order to minimize 
. stress concentrations. 

The intermediate sealing mehitjer 300g Is coupled to the outer surface of the 
intennediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intennediate sealing member 300g seals the inteifaoe between the intermediate 
portion 300d of the tubular member 300 and the interior surfece of a wellbore casing 
305, or other preexisting structuiB. after the radial expansion and plastic defonnatlon of 
the intennediate portion 300d of the tubular member 300. In ah exemplary 
embodiment, the intennediate sealing menber 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and seoortd 
ends, 300a and 300f, of the tubular member 300 in order to optimally prx)tecl the 
intennediate sealing member 300g during ptecement of the tubular member 300 within 
the weilbore casings 305. The intennedtete sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, themioset or thennoplastic polymers. In an exemplary embodirnent, the 
intermediate sealing member 300g is fabricated from thennoset polymers in order to 
opfimally seal the radially expanded intennediate portion 300d of the tutivtot member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the weUbore casing 305 
to thereby anchor the radially expanded and plasticaily defbnned intermediate porflon 
300d of the tubular member 300 to the wellbore casing. 

Refening to Figs. 4. and 5a to 5d, in an exemplary emboCRment. the tubular member 

300 is fonned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member' In step 405; (2) expanding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) fomiing threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealbig material on the outside diameter of the 
non^xpanded intermediate portion of the tubutar member tn step 425. 
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As illustrated in FIG. 5a. in step 405, l>oth ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b. 
of the tubular member 500 include the wall thicknesses U and t,. The Intennediate 
portion 500c of the tubular member 500 includes the waO thickness tmr and the interior 
diameter Dint. In an exemplary embodiment, the waH thicknesses t, and ta are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplafy embodiment, the wall 
thicknesses t, and ta are both greater than the wall thickness tmr in order to provide 
burst strength that is subslantiaily equal atong the entire length of the tubular member 
500, and also to optimally facilitate the fomiatlon of threaded oonnecllons.in the first 
and second ends, SOOa and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415. both ends. SOOa and 500b, of the tubular 
member 500 are radially expanded using oonventiorial radial expansion mettKXls. and. 
then both ends, SOOa and 500b, of the tubular member are stress relieved. The 
radiaUy expanded ends. SOOa and SOOb. of the tubular member 500 include the Interior 
diameters Di and D2. In an exemplary embodiment, tiie interior diameters Di and D2 
are substantially equal in order b provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratk) of the interior diameters Di and D? to the Interior 
diameter Dim- ranges from about 100% to 120% in order to fiadtltate the subsequent 
radial expansion of the tubular member 500. 

• 

in a preferred embodiment, the reiatkmship between the wall thicknesses t,. tz, and 
of the tubular member 500; the inside diameters 0,, Os and Dgir of the tubular member 
500; the Inside diameter D^t^on, of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Da^ of the 
expansion cone that will be used to radially expand the tubular ntember 500 within the 
wellbore casing is given by the following expression: 




where ti = ta; and 

D, = D,. 

By satisfying the reiattonship given in equatkin (1). the expansion forces placed upon 
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the tubular member 500 durmg the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calcuiate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomration of the tubular member 500 for fabricating 
5 and/or repairing a welibore casing, a pipeline, Of a structural support 

As iilustrated in FIG. So. In step 420. conventional threaded connections. 500d and 
SOOe. are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are provided 
10 using conventional processes for fonning pin and box type threaded conriectlbns 
avaiiabte from Atias-Bradford. 

As ttlusirated in R'g. 5d. in step 425. a sealing member 500f is then applied onto the 
outside diameter of ttie non-expanded intennedlate portion 500c of the tubular member 

15 500. The sealing member 5Ci0f may be applied to the outsWe diameter of the non- 
expanded intemwdiate portion 500c of the tubular member 500 using any number of 
conventional conimerciaUy available methods. In a preferred embodiment the sealing 
member 500f is applied to the outside diameter of the intennediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 



In an exemplary embodiment, the expandable tubular membere, 206. 214. and 220, of 
the system 200 are sidstantially identical to, and/or incorporate, one or more of the 
teachings of. the tubular members 300 and 500. 

Referring to Fig. 6, an exemplaiy embodiment of tubular expansion cone 600 for 
radially expanding the tubular membere 206. 214. 220. 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S. a rear end 610. and a radial expansion section 615. 
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In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surfiace 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack a, and the. second conical outer surface 625 
includes an angle of atteck 02. In an exemplary embodiment, the angle of attack a, Is 
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greater than ttte ar^ie of atteck Oj. In this manner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c 220c, 300d, and 500c, 
of the tubular members. 206, 214. 220. 300, and 500. and the second conical outer 
surface 525 optimaBy radially expands the pra-expanded first and second ends, 20aa 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members. 206, 214, 220, 300 and 500. In an exemplary embodiment, ttie first 
conical outer surface. 620 includes an angle of attack ai ranging from about 8 to 20 
diagrees. and the second conical miter surface 625 includes an angle of attack 
ranghg from about 4 to 1 5 degrees in order to optimally radially expand and plastically 
10 defbnn the tubular members, 206, 214. 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conteal outer surfaces having 
angles of attack that decrease from the front 605 of the expansion cone 600 to the 
rear end 610 (rf the expanskxi cone 600. 

s 

15 Refenlrg to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 7d0a and Includes a front end 705, a rear end 710, and a radial 
expansion sectton 715. In an exemplary embodiment, the radial expansion sectton 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabotoid shape. In this manner, the outer surface of the radial expanskHi 

20 sedkMi 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
ocpansibn sectton 715 may be formed using a plurality of adjacent (fisoete conical 
sections and/or using a continuous curved surfiaoe. In this manner, the region of the 

25 outer surface of the radial expansum sectkxv 715 adjacent to the front end 705 of the 
expanshm cone 700 may optimaliy radially expand the intemfiediate pcMtons. 206c. 
214c 220c 300d. and 5Q0c of the tubular members, 206. 214. 220. 300. end 500. 
while the region of the outer surface of the radial expansbn sectkm 71 5 adjacent to the 
rear end 710 of expanston cone 700 nu^ optimally radially e}q)and the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the paraboUc profile of the outer surface of the radial 
expansion section 715 Is selected to provkte an angle of attack that ranges from about 
8 to 20 degree in the vicinity of the front end 705 of the expanston cor« 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees: 



In an exemplary emtKXflnwnt, the tutnilar expansion cone 204 of the system 200 Is 
5 substantially identical to the expansion cones 600 6t 700. and/or incorporates one or 
more of the teachings of the expansion oones 600 and/or 700. 

In several alternative emt>odiment$. the teachings of the apparatus 130, the system 
200. the expandable tubular member 300. the method 400. and/or the expandable 
10 tubular member 500 are at least partially combined. 



RefBffing to Fig. 8. in an altemative embodiment, conventional temperature, pressure, 
and flow sensors. 802. 804. and 806. respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802. 804, and 806. respectively. In tum are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operationai efficiency of the apparatus 130, In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 
operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 
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Referring to Fig. 9. in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular membera 145 by radially expanding and 
plasBcally deforming the solid tubular member into engagement with the perforated 
tubular member in a coriventional manner andA>r using one or more of the radial 
expansion methods disclosed in ope or more of the following: (1) U.S, patent 
application serial no. 09/454,139. attorney docket no. 25791.03.02. filed on 120/1999, 
(2) U.S, patent application serial no. 09^510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, (3) U.S. patent appiicaUon serial no. 09/502,350, attorney docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent appik»tk>n serial no. 08/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent applteatton serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/100000. (6) U.S. patent 
appllcatkm serial no. 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000. 
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(7) U.S. patent application serial no. 09/511.941. attorney docket no, 25791.16.02. fUed 
on 2/24^000, (8) U.S. patent application serial no. 09/588.946. attorney dodcet no. 
25791.17.02. filed on 6)7/2000. (9) U.S. patent applicatfon serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000.. (1 0) PCT patent application serial 
no. PCT/USOQ/18635, attorney docket no. 25791.25.02, filed on 7^/2000, (11) U.S. 
provlskNUI patent appiieatton serial no. 60/162.671, atlonney docket no. 25791,27, filed 
on 11/1/1^. (12) U.S. provisional patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159,082. attorney docket no, 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent application serial no. 60/159.039, attorney docket no. 25791 .36, filed 
on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159,033. attorney 
docket no. 25791 .37,: filed on 10/12/1999. (16) U.S. provisional patent appltoation serial 
no. 601212,359, attorney docket no. 26791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.226, attorney . docket no. 25791.39. Jied on. 
11/12/1999. (18) U.S. proviskmai patent appiteatkm serial no. 60^1.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S, provlstonal patent application serial 
no. 60/221.645. attorney docket no. 25791.46, fUed on 7/28/2000, (20) U.S. pruvish}nal 
patent applicainn serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/200O. (21) U.S. provisional patent applk»tion serial no. 60/237.334. attorney 
docket no. 25791.48, filed on ^0/2^2q00. (22) U.S. provisionat patent appiieatton serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appiieatton serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (2A) U.S. provlstonal patmt appltoation sertel no. 60/259,488, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appHcatkm serial na 60/313,453, attorney docket no. 25791.59. filed on 
8«0/2001; (27) U.S. provistonai patent appitoation serial no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60.318,388, attorney docket no. 25701.67.02. filed on 9/10/2001; and (29) U.S. 
utffity patent applteatlon serial no. 09«69.922. attorney docket no. 25791.69. filed on 
10ra/2001. the disctosures of vwhich are incorporated herein by reference. In this 
manner, ttie soHd tutwiar metvbw 905 flukUdy seals ttie radial passages formed in Uie 
perforated tubular member 145 thereby preventing the passage of flukilc materials 
and/or formatkxt materisto through the perforated tubular member. 
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Referring to Fig. 10, in an alternative eml>odifTient, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable flukiic sealing 
material 1005 Into the radial openings In the one perforated tubtdar member by 
. 5 positioning a closed ended pipe 1010 having one or more radial ppenlngs 1010a within 
the one perforated tubular member 145. Conventiondl sealing members 1015 and 
1020 then seal the interface betwem the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidlc sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hanienable fluidlc sealing material 
out of the annuius between the one perforated tubular rnember 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidlc sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cursd sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluldic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or nraore of the perforated 
tubular members 145 of ttw apparatus 130 are radially expanded and plastically 

20 defbmned into contact with the surrounding formation 125 thereby compressing the 
sunwnding formation, in this manner, the surrounding fonnation 125 Is maintained In 
a state of compression thereby stabilizirig the surrounding fonrotion, reducing the flow 
of loose particles from the surrounding formatbn into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocartx)ns from the 

25 surrounding fonmation. 

In an aitemative embodiment, a seismic source 1105 is positioned on . a ^rface 
locatiOT to thereby Impart seismic energy Into the fomiation 125. ^ in Oils manner, 
partides lodged in the radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons frwn the formation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastacaliy formed into contect with the sunounding formation 

43 



125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an Impulsive load is applied to (he perforated tubular member. The impulsive load may 
be applied to the perforated tubular rnember 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the sunroundlng tormation. As a result, the 
recovery of hydrocarbons from the fbmiatlon 1 25 is enhanced. 

* 

In an alternative embodiment, as illustrated in Fig. 12, a wellbote cseelng 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 
formation 125. When the apparatus 130 is positioned within the wellljore 105, one or 
mom of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the weiibore casing 1205 thereby 
compiBssing the sonnounding fonnation 125. in this manner, the surrounding formation 
125 is maintained in a steite of oompressnn thereby stabilizing the surrounding 
fomwtion, reducing the flow of loose particles from the sunounding fonnation Into the 
radial openings of the perforated tubular member 145, and eniiandng the recovery of 
iiydrocartwns from the surrounding formation. 

in an alternative embodiment, a seismic source 1215 is positioned on a surface 
location to thereby impart seismic energy Irrto the formation 125. in Wis manner, 
particles lodged in the radial (^nlngs m the perforated tubular member 145 riay be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons fifom the formation 125. 

In an altemativa embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed intb contact with the weiibore casing 1205, 
thereby coupUng the perforated tubular member 146 to the sunounding formation, an 
bnpulsive toad Is appOed to the perforated tubular mentf)er. The impulsive load may be 
applied to the perfocated tubular member 145 by applying the toad to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding fbmiatlon 125 
thereby compacting and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydrocaitjons from the fonnation 125 is enlianced. 
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RftfwTing to Fig. 13. in an alternative embodiment, on© or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular member into engagement 
with the perforated tubular member in a conventenal manner and/or using one or more 
of the radial expansion methods dtsdosed in one or more of the following: (t) U.S. 
patent application serial no. 09/454,139. attomey docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913, attomey dodcet no. 
25791.7.02. filed on 2^23/2000. (3) U.S. patent application serial no. 09/502.350, 
attomey docket no. 25791.8.02. filed on 2/1W2000. (4) U.S. patent appllcatton serial 
no. 09/440.338, attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appJIcatfon serial no. OB/523.480. attomey docket no. 25791.11.02. filed on 3/10/2000, 
(6) U.S. patent applkatkm serial no. 09/512.895, attorney docket no. 25791 .12.02. filed 
on 2«4/2000, (7) U.S. patent appHcatlon serial no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24«000. (8) U.S. patent applicatkm serial no. 09/588.946. 
15 attomey docket no. 25791 ;i 7.02. filed on 6/7/2000. (9) U.S. patent applicatfon serial 
no. 09/559. 122, attomey docket n6. 25791 .23.02, filed on 4/28/2000. (1 0) PCT patent 
appltcatkm serial no. PCT/USOO/18635, attomey docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. proyislonai patent application serial no. 60/162.671 , attomey docket 
no. 25791,27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 
20 60/154,047. attomey docket na 2579129. filed on 9/16/1999. (13) U.S. provisional 
patent applicatton serial no. ^0/159,082. attomey docket no. 25791.34. filed on 
10/12/1990, (14) U.S. provisional patent appUcatton serial no. 60/159,039. attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent applicaflon serial 
no. 60/159,033. attomey docket no. 25791.37. filed on 10/12/1099, (16) U.S. 
25 provistonal patent appficatton serial no. 60/212.359. attomey docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provisnhal patent application serial ik». 60/165.228, attorney 
docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent appficatton serial 
no. 60C21.443. attomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisionat 
patent application serial no. 60/221.845. attomey docket no. 25791.46, filed on 
30 7/2«2000. (20) U.S. provistonal patent appOcaUon serial no. 60Q33.638. attomey 
docket no. 25701 .47, filed on 9/1 8«000. (21 ) U.S. provisional patent appficatton serial 
no. 60^37.334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal 
patent appttoatton serial no. 60«70.007. attomey docket no. 25791.50. fited on 
2/20tt001; (23) U.S. provisional patent applicatton serial no. 60/262,434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisionaJ patent application serial 
no. 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent applicatton serial no. 60/303.740. attorney docket no. 25791.61, filed on 
7/8/2001; (26) U.S. proviskmal patent application serial no. 60/313.453, attorney docket 
no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985. attorney docket ro. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicatton serial no. 60018.386. attorney docket no, 25791,67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69. filed on 10/3/2001. the disclosures of wtiich are incorporated herein by 
reference, in this manner, the perforated tubular niember 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby penrtttirig the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

In an alternative embodiment, as Blu&trated In Fig. 14. a one-way valve 1405 such as. 
for example, a check valve fluididy cduples the interior of a pair of adjacent perforated 
tubular members, 145a arxf 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner;, If zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted a>ne 
B. 

In an alternative embodiment, as illustrated In Fig. 15. the apparatus 130 is used to 
extract geothemnal energy from a targeted subterranean geothemial zone 1505, In this 
manner, the operational effidency of the oxtracUon of geothemial energy Is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
elements of the apparatus 1 30 that pemvt greater volumetric flows. 

In an alternative embodiment, the peribrated tubular members, 145, 210. 212, 216, 
218, and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
expanston required to dean the radial passages of the perforated tubular members 
145, 210. 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isoiaUon assembly induding 
one or more solid tubular niembers, each soOd tubular member induding one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a stioe coupled to tlie zonal Jsolatlon assembly. In an exemplary 
embodiment, the zonal Isolation assembTy further Includes one or more Intermediate 
solid tubul»* members coupled to and interleaved among the perforated tubular 
members, each intemnediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members, in an exemplary embodiment, one or more of the intennediate solid tubular 
members Include one or more valve members. 

An appaiatia has also been described that includes a zonal isolation assembly that 
Includes one or more primary solid tubulars. each prinuiry solid tubular including one or 
more external annular seals, n perfw^ated tubulars coupled to the primary soHd 
tutnjiars, and n-1 intermeditte solid tubulars coupled to and Interieaved among the 
perforated tubulars. each intennediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean »ne in a 
wellbore has also been described that Includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subteiranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the prirrary solid tubulars, and preventing the passage of fluids from the 
ftst subterranean zone to the second subterranean zone within the wellbore external to 
the solid and perforated tubulars. 

A method of extracting materials from a producing subtwranean zone fri a weliboie, at 
least a portion of the wellbore Including a casing, has also been described that includes 
portioning one or more primaiy sdid tubu^ within the wellbore, fli^idy coupling the 
primanr solid tubulars with the casing, positioning one or more perforated tubulars 
wllhin the wellbore,. the perforated tubulars traversing the producing subterranean 
zone, fluidicly ooupHng the perforated tubulars with the primary solid tubulars. fluidicly 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the welbore, and fluidicly couplir^ at least one of the perforated tubulars with the 
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producing subterranean zone, in an exemplary embodiment, the method furttier 
includes controllabfy fluldlcly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubuiars. 

* 

5 An apparatus has also been described that includes a subtenanean fonnation including 
a walibore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more scriid tubular members, each solid tubular member including 
one or iriore external seals, and one or more perforated tubular members coupled to 
the soKd tubular members, and a shoe positioned within the weHbore coupled to the 

10 zonal teoiation assembly, wherein at least one of the solid tubular members and tte 
perforated tubular m^bers are fonned by a radial expansion process perfemted within 
tte wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intemnediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
menrtbers, the perforated tubular menibers, and the Intermediate solid tubular members 
are formed by a radial expansion process perfdmned within the wellbore. In an 
exemplary embodiment, the zonal teolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment one or more of the 
Intennediate solid tubular niembe.rs include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An a(4>aratus has also been described that includes a subtenanean fonnation including 
a wellbore, a a>nal Isolation assembly positioned within the wellbore that includes one 
' or mora primary solid tubulan», each primary solid tubular including one or more 
external anni^r seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, arni n-1 intmnecSate solid tubulars coupled to and interieaved among the 

30 perforated tubulars, each intenmediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation asserr^ly. wherein at least one 
of the primary solid tubuiars, the. perforated tubulars, and the intenmediate solid 
tubulars are fomned by a radial expansion process perfonmed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone In a 
vvellbore has also been described that includes positioning one or more primary solid 
tubuiars within the wellbore, the primary solid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the welibore, the perforated 
tubutars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidldy coupling 
the perforated tubulars and the prima^ solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
positioning one or more primary solid tubulws within the weHtwre. positioning one or 
more peifbrated tubulars within the weilbore, the peifbreted tubuiars traversing the 
producing subterranean awe, radiaily expanding at least one of the primary solid 
tubuiars and the perforated tubulars within the weUbors, fluididy roupling the primary 
solid tubuiars with the casing, fluididy coupling the perforated tubuiars with the primary 
solid tubulars, fluididy: isolaUng the producing subterranean zone from at least one 
other subtenranean zone within the wellbore, and ftuididy coupling at least one of the 
perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the method further includes oMitrollabiy fluididy decoupling at least one 
of the perforated tubulars firom at least one other of the perforated tubulars. 

An apparatus has ateo been described that indudes a.sid>terranean fbmiation induding 
a weDbore, a zonal isolation assembly positioned within the welibore that indudes n 
solid tubular members positibned wHhin the w^lbord, each solid tubular member 
induding one or more external seals, and n-1 perfbtBled tubular members positioned 
within the weilbore coupled to and interieaved among the soHd tubular members, and a 
shoe positioned vi^in the welibore coupied to the zonal isolation assembly, in an 
exwnpiary embodiment, the zonal isolation assembly further cbmprtees one or more 
vahm members for controlling the flow of fluids between the solid tubular memtwrs and 
the perforated tubular m«nbers. In an exerr^lary embodiment, one or more of the 
solid tubular members inc^e one or more valve members lor controlling the flow of 
fluids between the solid tubular mwnbers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also bean described that Includes means for positioning one or more 
primary solid tubutsra within the welibora. the primary solid tubulars traversing the first 
5 subtenranean zone, means for positioning one or more perforated tubulars within the 
welbore, the perforated tubulars traversing the second subterranean zone, means for 
fiuididy coupling the perforated tubulars and the primary solid tubutars, and mearis for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or nrvDre primary solid tubulars within the weilbore, means for 

15 flukllcly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing eubtenanean zone, means for fiuididy coupling the perforated tubulars with 
the primary solid tubulars, means for fiuididy isolating the produdng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars wKh the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fiuididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

* 

25 A system for isolating a first subtenanean zone from a second subterranean zone in a 
wellbore tos also been described that indudes means for positioning one or rrK>re 
prirhary solid tubidars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tid>uldrB traversing the second subtenranean zone, means for 

30 radiaDy exparlding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fiuididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary soKd tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a welibore, at 
ieast a portion of the welibore indudlrig a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the welibore, means for 
5 positioning one or more perforated tubulars within the welibore. the perforated tubulars 
traversing the producing sutrtenansan zone, means for radially expanding at least one 
of the primary solid tubulare and the perforated tubulars within the wellbora, means for 
fluididy coupling the primary solid tutHJters with the casing, means for fluididy coupling 
the perforated tJbulars with the solid tubulars. means for fluididy isolating the 
10 produdng subterranean zone from at teast one other subterranean zone within the 
welibore, and means for fluididy coupling at teast one of the perforated tubutera wKh 
the produdng subtenane^i zone, in an exemplary embodiment, the system further 
Includes means for oontroltebly fluididy decoupling at least one of the perforated 
tubulars from at least one other of Ihe peritrated tubulars. 

15 

A system for isbtating subterranean zones traversed by a welibore has also been 
described that includes a tubular support niember defining a first passage, a tubular 
expansion cone defining a second passage flurdldy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end< a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner Includes one or more expandable tubular members that each 
include a tubular body comprising an Intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intenmdiate portion, and a 

25 seeing member coupled to the exterior suriace of the Intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodlifnent, the wall 
thicknesses of the first and second expanded arid portions are greater than the wall 

30 thiduiess of the Intenmediate portion. In an exemplary enfAodlment, each expandable 
tubular member further includes a first tubuter transhlonary member coupled between 
the first expanded end portion and the tntemr^iate portion, and a second tubular 
transltlonary member coupled between the second expanded end portion and the 
Intenfnedlate portion, wherein the angles of incilnatfon of the first and second tutHilar 
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transiHonary members relative to the intemfiediate portion ranges from aliout 0 to 30 
degrees. In an ewmplary emIxxJiment, the outside diameter of the Intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end porttons. In an exemplary embodiment the burst 
strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemiediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the Intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wan thicknesses t,. t2, and tiwr 
of the first expanded end portion, the second expanded end portion, and the 
intemiediate portion, respertlvely, of the expandable tubular members, the inside 
diameters Di, D2 and Djnt of the first expanded end potion, the second expanded end 
portion, and the intenmediate portion, respectively, of the expandabte tubular members, 
and the inside diameter D^ibon of the welibore casing that the expandable tubular 
nr)ember will be inserted Into, and the outside diameter D«k» of the expansion cone that 
will be used to radially expand the expandable tubular member within the welibore is 
given by the fbilowing expression: 

wherein t, = tzi and wherein D| = D2. In an exernplary embodiment, the tepered end of 
the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle (rf attack of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular e)g)ansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansk)n cone includes an parabotoid body. In an 
exemplary embodiment, the angte of attack of the outer surteoe of the paraboioM body 
Increases In a continuous manner from one end of the paiiabolokl body to the opposite 
end of the parabptokl body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
Interteaved among the expandabte tubular menAers. 

A method of Isolating subterranean zones traversed by a welibore has also been 
described that includes positioning a tubular liner within the welibore. and radially 
expanding one or more discrete portions of the tubular liner Into engagement with the 
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wellbofB. In an exemplaiy embodiment, a pluraiity of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. Jn an exemplary 
embodiment, the remaittttg portions of the tubular liner are not radially expanded. In 
• an exemplary embodiment, one of the discrete portions of the tubular Mner is radially 
expanded by injecting a fluldic material into the tubular finer, and wherein the remaining 
ones of the discrete portions of the tubular finer are radially expanded by puHing an 
expansion cone through the remaining ones of the dIscfete portlortt of the tubular finer. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
mernbers: and wherein one or more of the tubular memi)ers are radially expanded into 
engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagenient with the wellbore 
comprise a portion that Is radially expanded Into engagement with the weUbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 
exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an. intennediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular membos coupled to the expandable tubular 
members, wherein the inskle diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandabie tubular membere. 

\ I 

A system for isolating subtenraneari wnes traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore. and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodinrwnt, a plurality of discrete 
portions of the tubular liner are radially expanded Into, engag^merrt with the wellbore. 
In an exemplary embodiment, the remaining porttons of the tubular finer are not radially 
expanded. In an exenqilary embodiment, one discrete portion of the tubular liner is 
radially expanded by irijecting a fluldic material into the tubular liner; and wherein the 
other (Sscrete portions of the tubular liner are radially expanded by puffing an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular lirwr Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded Into engagftnoent 
with the wellbore and one or more of the tubular members are not radlaiiy expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular memt>ers 
that are radially expanded Into engagement with the wellbore include a portion that Is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fbmiatlon defining a borehole, arul a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, ttie tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an ex^plaiy embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tutnilar liner within the borehole, and radially 
expanding one or wore discrete porltons of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of ttte tubular liner are rK)t radially expanded. In 

20 an exemplary embodiment, one of the discrste portions of the tubular liner Is radially 
expanded by ii^cting a fluidic material into the tubular liner; and wtierein the other 
discrete portions of ttie tubular liner are radially expanded by putting an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular ilner comprises a plurality of tubular members; and wherein one pr more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular mernbers are not radially expanded into engagement with the 
borehole. In an exemplary emt>odiment, the tubular members that are radially 
expanded into engagement with the tXKehola include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with the t)orehoie. In an exemplary erhtKxliment, prior to 
the radial expansion the tubular liner Indudes one or more expandable tutHilar 
members that each Include a tubular body comfxising an intenmediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portk>n, and a seating member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
nfwmbers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters df the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubiriar members. 

An apparatus has been descnlsed that includes a zonal Isolation assembly including: 
one or more solid tubular rnembers, each solid tubular member including one or mote 
• external seals, one cm- more perforated tubular memters coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluWic materials through the perforated tubular 
members, one or rhore temperature sensors operaMy coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular members, one or nrqn pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monitoring the operating pressure within 
the perforated tubular mbmbers, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members fw monitoring the operating flow rate 
wtthlniihe perforated tubular members, a shoe coupled to the zonal Isolation assembly, 
and a controller operably ooupled to the flow control valves, the temperatuie sensors, 
the pressure sensors, and the flow sensors for monitoring the trnnperaturs. pressure 
and flow sensors and controlling the operation of the flow control valves At least one 
of the solid tubular meri^rs and the perforated tubular members are fonned by a 
radial expansion process performed within the wellbore. 

A method of isolating a first subterranean zone firom a second subterranean ^e In a 
wellbofe has also been described ttot includes positioning one or more soOd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean awie, positioning 
one or mora perforated tubulars within the wellbore, the perforated tubulars traversing 
the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the Welibors. fluidlcly coupling the peifof«ted 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone vwthin Vne wellbore external to Ihe 
solid tubulars and perforated tajbulars, nxMiKorihg the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tutMilars, and controlling 
the flow of fluWIc materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

A method of exacting materials from a producing subtenanean zone In a wellbore, at 
least a portion of the weltxsre including a caslrig, has also been described that includes 
positioning one or more solid tubulars wittiih the wellbore. positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbors. fluldidy coupling the sofid tubulars with the 
casing, fluididy coupling the perforated tubulars yvith the solid tubulare. fluidicly 
isolating the producing subterranean zone from at least one other sid>teiranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and controWng the flow of 
fluidic materials through the perforated tubulars as a funcfion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulare travereing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling ttie perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the. solid tubulars and perforated 
tubulars. means for nKxiitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubutere. and means for controlling the flow of 
nuidte materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from « producing subtenanean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has ateo been described that includes 
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means for positioning one or more soild tubulars within the weObore, means for 
positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subtenanean zone, meiuis for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weUbore. means for fluidldy 
coupling the solid tubulars with the casing, means for fiuidicly coupling the perforated 
tubulars with the solid tubulars. means for fiuidicly isolating the producing subtenanean 
zone from at least one other subtenanean zone within the weUbore. means for fluidldy 
coupling at least one of the perforated tubulars with the'produdng subterranean zone, 
moans for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, presciuras, and flow rates. 

An apparatus has also been described that includes a zonal Isolation assembly 
including: one or more solid tubular members, each soHd tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surface? of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
• process perfbmrad within the wellbore. and the solid tubular liners are fornied by a 
radial expansion process perfonned within the weObore. 

25 A method of Isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
wtthbi the wellbore. the solid tubulars traveling the first subterranean zone, positioning . 
one or more perforated tubulars each indudkig one or more radial passages within the 
welibore. the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fiuidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids firom the first subtenanean zone to the second subterranean zone 
within the welibore extemai to the primary solid tubuiare and perforated fobulara. 
posnipnlng one or more solid tubular liners within the Interior of one or more of the 
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perforated tubulars. and radially expanding and plastically defonming the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 

r 

ft 

A method of extracting materials from a producing subterranean zone in a wetlbore, at 
Idast a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tajbutars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellborBp fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars witii .the produdng subterranean zone, positioning one or. more 
solid tubular llriers within the Interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the Interior of 
one or more of the perforated tubulars to fluMldy seal at least some of the radial 
passages of the perforated tubutars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean. zone, 
means for positioning one or more perforated tubutars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
sutyterraneah zone, means for radially expanding at least one (rf the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupDng the perforated 
tubulars and the solid tutnilars. n>eans for preventing the passage of fluids from the first 
subterranean zone to the second subterraneart zone ^thin the weflbors external to the 
primary solM tubulars. and perforated tubulans, means for positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plasticalty deforming the solid tubular liners within the interior 
of one or nnore of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to anotter aspect of the present invention* a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
moTB solid tubulars within the weltbore, means for positioning one or more perforated 
5 tubulais each including one or more radial passages withtn the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the sdid tubulars and ttie perforated tubulars within the wellbore. means 
for flurdidy coupling the soHd tubulars with the casing, means for fluidicty coupling the 
perforated tubulars with the soOd tubulars, means for fluldidy isolating the pn^dudng 

10 subterranean zone ftom at least one other subterranean zone within the wellbore, 
means for fluidicty coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or (dotb of the 

15 perforated tubulars to fluldidy . seal at least some of the radial passages of the 
perforated tubulars. 

• ■ 

An apparatus has ateo been described that Includes a zonal isolation assembly 
including: one or mora solid tubular.members, each solid tubular member including one 
20 or mora external seals, one or moie perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perfc^ated tubular members for sealing at lent some of the radial 
passages of the perforated tubular members, and a shoe couptod to the zonal isc^tton 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more sofld tubulars 
wHMn the wellbore, the solid tubulars traversing the first std»terranean zone, positioning 
• one or more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubule traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perfcxated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
wltWn the wellbore exiennal to the primary soBd tubulars and perforated tubulars, 

« > 
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sealing C3ff an annular region witiiin at least one of the perforated tubutars, and injecting 
a hardenable fluldic sealing material into tiie sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subterranean zone in a weljbore, at 
least a portion of the wellbore including a casing, has also been descnl3ed that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each indudir^ one or more radial passages within the wellbore, the 
perforated tubulars traversing the produting subterrartean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the peiforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and irijecting a hardenable fluldic sealing 
material into the sealed annular regions pf the perforated tubulars to seal off at least 
some of the radial passages ot the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterrartean zone in a 
20 wellbore has also been described that includes means for positioning one or nriore solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning ^e or mora perforated tubulars each includirtg one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, mearis for fluidicly coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and nrteans for injecting a hardenable 
30 fluidic sealing material into the sealed annular rsgions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or nrK}re perforated tubulars each Including one or more radial 
passages within the wellbore. the perforated tububrs traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, meahs for fluididy coupling the perforated tubulars with the 

soDd bibulars, means ior fluididy isolating the prxxiucing subterranean zone from at 

« 

least one other subterranean zone within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, nneans for 
10 sealing off an annular regton within at least one of the perforated tubulars, and means 
for injeding a harder^able fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal ofF at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zor^al isolation assembly 
positioned within a wetlt)ore that traverses a subtenanean formation induding: one or 
more solid tubular memtiers, each solid tubular member Induding one or more external 
seals» one or more perforated tubular memt>ers coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into Mtimate contad with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expatfvded into intimate contad with the subterranean formation compress the 

25 subtarranean formation. 

A mettKxi of isolating a first subterranean zone from a second subterranean zone in a 
welBxm has also t>een described tfiat includes positioning onis or more sdtd tubulars 
within the welB)ore, the solid tubulars traversing the first sutiterranean zone, positioning 
30 one or more perforated tubulars wtthln the wellbore each induding one or mors radial 
passages, ttie perforated tubulars traversing the secorxi subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wittiin ttie 
wellbore, radially expanding at least one of the perforated tubulars into intimate contad 
with tiie second subterranean zone, fluididy coupUng the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second sutrten'anean zone within the wellt>orB external to ttie solid tubulars and 
pevtbrated tubulars. tn an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subtenranean zone compress 
5 the second subterranean zone* In an exemplary embodiment, the method further 
Includes vibrating the second sublenanean zone to increase the rate of recovery of 
hydrocart>ons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 
10 • with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydnxartons from the second subtenanean zone. 

15 A method df extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a caslrtg, has also been described that includes 
positioning one or more solid tubulars within the wdlbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the producing subtenranean zone* radially expanding at 

20 least one of the solid fajbulars and the perforated tubulars within the welibore. radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
prDdudng suUerranean zone, fluidicly coupling the solid tubulars with the casing, 
fluididy couping the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 welibore, and fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, In an exemplary embodiment, the perforated tubulars 
that ars radiidly expanded into intimate contact with the producing subterranean zone 
compress the produdng subterranean zone, tn an exemplary 6mt>odimeht, the method 
further includes vibrating the produdng subtenranean zone to Increase the rate of 

30 recovery of hydrocarbons fnufn the pnxiudng subterranean zone. In an exemplary 
eml)odlment, the method further trKludes vibratir>g the produdng subterranean zone to 
dean the radial passages of the perforated tutMjiars that are radial^ expanded Into 
intimate contad with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase tlie rate of recovery of hydrocarbons from the producing subtenBnean zone. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or more solid 
tubulars within ttie wetlbore, the solid ^bulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids Irom the first sublenBnean zone to the secorxi 
subterranean zone within the wejibore external to the solid tubulars and perforated 

IS tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment^ the system further indiides means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplaiy embodiment, the system forther includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contad with the second subtenanean zone. In 
an exemplary emtiodbnent, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocartms frcm the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described ttat Includes 
30 means for positioning one or more solid tububrs within the wellbore. means for 
positioning one or more perforated tutuilars within the wellbore each including one or 
more radial (H)enir)gs, the perforated tubulars traversing the produdng subterrariean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the perforated 



tubidars into intimate contact with the produdng subterranean zone, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subtenranean zone within the wellbore, and means for 

5 .lluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the prcxJudng 
subterranean zone comprises means for compressing the producing sutrterranean 
zone. In an exemplary embodiment, the system further ir^udes means for vibrating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocartx)ns from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the system 

15 further tndudes means fbr applying an- impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterrariean fonnation and indudes a 
perforated wellbore casing, Iriduding: one or more solid tubular members, each solid 
tubular menAer Induding one or more external seals, one or more perforated tutuilar 
members coupled to ttie solid tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial, expansion process perfonmed within the 
wellbore, and at least one of the perforated tubular membm are radially expanded Into 
intimate contad with the perforated wellbore casing. In an exemplary embodiment, the 
. ptfforated tubular members that are radially expanded .into intimate contact with the 
perforated casing compress the sutrterranean formation. 

30 

A method of isolating a first subterranean zone from a seoond subterranean zone in a 
wetBKxe that indudes a perforated casing that traverses the seoond subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellt>ore each Including one or more radial 
passages, the perforated tubulars traversing the second subtenranean zone, radially 
exparKling at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fliddidy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean ^e to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded Into intinrate contact wth the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subtenariean 2one to incrlease the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment the 
method further includes vibrating the second subterranean rone to dean the radial 
passages of the perforated tubulars that are radially expanded into intinr^ate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart>ons from the second subterranean zone. 

20 A niethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or moxB solid tutMilars within the wellbore, positioning one or more perforated 
tubulars within the welit>ore each including one or more radial passages, the perforated 

25 tubulara travereing the producing subterranean zme. radially expanding at least one of 
the sclkl tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars Into Intimate contact with the perforated casing, 
fiuidldy coupling the scriid tubulara with the canng. fluididy coupling the perforated 
tubulars with ttw solid tubulars, fluidiciy isolating the producing subterranean zone from 

30 at least one other subterranean zone within the weObore, and fluididy coupling at least 
one of the perforated tutiulars with the produdng subterranean zora. In an exemplary 
embodiment, the perforated tubulara that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the produdng 
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subterranean zona to increase the rate of recovery of hydrocart>ons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocart>ons 
from the producing subterranean zohe. . 

10 ; A system for isolating a first subten;anean zone froin a second subterranean zone in a 
weilbore that includes a perforated casirig that traverses the second subterranean 
zone, has also been described that Includes means for posifioning one or more solid 
tubulars v^in the weltbore, the solid tutnjlars traversing the first subterranean zone, 
means for positioning one or niore perforated tubulars within the weltbore each 

15 Including one or more radial passages, the perforate^ tubulars traversing the second 
8ubterrar)ean zone^ means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the vralibore. means for radially expanding at least one of the 
perforated tubulars into int^te contact with the perforated casing, rrmns for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the nteans for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated caslr^ conr^xises means for 
compressing the $ecor>d subterranean zone. In an exemplary embodiment, the system 

25 further indudes n\eans for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart>or» from the second subtenranean zone. In an exemplary 
embodiment, the system further Indixies means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radally mpanded 
into intirhafe contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate oontad with the perforated casing to increase 
the rate of recovery of hydrocartxxns from the second subterranean ^e. 
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A system for extracting materials from a producing subterranean zone in a wellbore. at 
ieast a portion of the ^llxm induding a casing arnJ a perforated casing tliat traverses 
the producing subterranean zone, has also been descriioed that irKiudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 nrKKe perforated tubulars within the welbore each Including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at ieast one of the solid tubulars arKS the perforated tubulars 
within the weilbore, means for radially expanding at least one of the perforated tutHJiars 
into intimate ocmtaci with the perforated casing, means for fluidicly coupljng the solid 

10 tubulars with the casing, rheans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subtenanean zone within the w^llbore, and means for fluidicly coupling 
at ieast one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially exparuling at least one of the perforated 

IS tubulars into Intimate contact with the perfiorated casing comprises means for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further Includes means for vibrating the producing subterranean zone to irtcrease the 
rate of recovery of hydrocarborvs from the producing subterranean zone. In an 
exemplary embodiment, the system further Includes means for vibrating the producing 

20 subtenranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate cmtact with the perforated casing. In an exemplary 
embodiment, the system further includes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx)hs from the produdr>g 

25 siibterrmean zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
induding: one or more sdid tubular members, eadi soM tubular nien4>er induding one 
or more external seals, one or. more perforated tutMilar memt>ers each induding radial 
30 passages coupled to the sdid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a ^)oq coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 



wellbore, and the perforated tubular liners are formed by a radial expansion process 

■ 

performed within the wellbore. 

A method of Isolating a first subtanBneah zone from a second subterranean zone in a 
5 weMbors has also been describe that includes positioning one or more soBd tubulars 
within the wellbore, the soBd tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial pass^es within \he 
wellbore, the perforated tubulars fraversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within tl>e wellbore. 
10 fluididy coupling ttie perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbcm external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners v\rithin the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 S tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also beer described ttiat includes 
positioning one or more soKd tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of Hie solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, ftuidlcly Isolating the producing subterranean zone from at least 

25 one other subterranean zor^ within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning orve or more 
perforated tubular liners within the Interior of one or mors of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular Prors within the 
interior of one or more of the perforated tubulars. 

30 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes nrieans for positioning cxie or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or mtee 
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radial passages within the wellbore, the perforated tubulars traversing the second 
sutrterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
pnmary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or mons of the perforated tubulars. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore indiMiing a casing, has also been described that indudes 
mear^ for positioning one or moie solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each induding one or more radial, 
passages within the wellbore. tfie perforated tubulars traversing the producing 
si^tenanean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fUiidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subterranean zone from at 
least one (^er subterranean zone within the wellbbre, mearij^ for fluididy coupling 
at least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perfected tubulars. and means for radially expanding and plastically defonming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assenii>ly 
including: one or more solid tubular members, each sofid tubular menr^r including one 
or more external seals, two or more perforated tubular members each induding radial 
passages coupled to the soDd tubular members, and one or more one-way valves for 
controUabiy ftuidldy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perfcHated tubular members are fomml by a radial expansion process performed within 
the wellbore. 
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A method of Isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones In a mlltx>re has also been descn'bed that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone» positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially exparuling at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean rone to the second subterranean zone within the wellbore external to the 
10 primary soiM tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, lias also been 
described that includes positioning one or wore solid tubulars v^thin the wellbore, 
positioning two or more perforated tubulars eiach including one or more radial pjassages 
within the wellbore, tt>e perforated tubulars traversing the producing subtenraneian 
zones, radially expanding at least one of the solid tubulars and the perforated tubijiars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within ttie wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A system for isolating a first subtenanean zone from a second subterranean zone 
having a plurality of produdng zones In a wellbore has also t)een described that 
indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for po^oning or^e or more 
perforated tubulars each including one or more radial passages withfn the wellbore. the 
perforated tubulars traversing the second sulitenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupBng the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and nneans for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has t)een depleted. 

A system for extracting materials from a plurality of producing subtenanean zones in a 
wellbore, at least a portion of the wellbore including a casmg, has abb been described 

10 that Includes means for positiontng one or more solid tubulars within the wellbore. 
means for positioning one or nnore perforated tubulars each including dne or more 
radial passages within the welUxm, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. wellbore, means for fluididy coupling the solid 

15-^ tubulars with the |caslng. means for fluididy coupling the perfbrated tubulars with ttie 
scriid tubulars, nneans for fluidicly isolating the producing subterranean zone from at 
least one other subtenranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of ttie producing zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean formation 
25 ccmt^ing a source of geothermal energy has also been described that Indudes a 
zonal isolation assembly positior^ within the subterranean formation induding: one or 
more solid tubuiar nnembers. Bach solid tubular member induding one or more external 
seals, one or more perforated tubular memt>er3 each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passa^s coupled to the Interior surfaces of one or more of the 
perforated tubular mentbers, and a shoe coupled to the zonal isolation assembly. At 
Iscfit one of the soUd tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothemiai energy in a wejlbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. ttte solid tubulars 
traversing the first subterranean zone, positioning, one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore* fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preveriting the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the Interior of one or. rrxxe of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore. positioning one 
or more perforated tubulars each including one or more radial passages within the 
walB>ore, the perforated tubulars traversing the subterranean geothennal zone, radtelly 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidiciy coupling the 
perforated tubulars with the solid tubulars, fluidiciy isolating the subterranean 
geothennal zone from at least one other subtenranean zone within the weObore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

^ geothermal zone. 

A system for isolating a first subtenanean zone from a second geothermal . 
subtertanean zone in a wellbore has also been descrit)ed that includes means for 
po^oning one or more solid tubulars within the wellbore. the solid tubulars traverting 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geotterrrtal subtenranean zone, means for radially expanding at 
least one of the solid tubulars and perforated. tutHJiars within the wellbore, means for 
flukUdy coupling the pmforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone within the wellt)ore exiemd to the primary solid tubulars 
and perforated tubulars. 

A system for extracting geothemial energy from a subterranean geothenmal zone in a 
welibore. at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the subterranean 
geothermal zone, means for radially expanding at least one of the solid tubulars arKl 
the perforated tubulars virithin the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fiuldiciy isolating the subterranean geothenmal zone froni at 
least one other subtenranean zone within the witilbore, and means for fluididy coupling 
at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated titular members each induding orw or 
more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular nr»mbers and the perforated 
tubular nrtembers are formed by a radial expansion process perfonmed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated -tubular members within the 
wellbore. 

A mettxxl of isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that Indudes positioning one or more. soFid tubulars 
within the wellbore, the soBd tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing ttie second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wfthin the 
wellbore, ftuididy coupling the perforated tubulars and the sdid tubulars. preventir^ the 
passage of fluids from the first subterranean zone to the second suttfenanean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars vtrithin the wellbore. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the weltt>ore each including one or more radial passages, the 
perforated tubulars traveling the producing subten^nean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluldlcly coupling the perforated tubulars 
with the solid tubulars, fkiidldy iscriating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore, fluldlcly coupling at least one <rf the 
perforated tubulars with the produdng. subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning miaterials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positiohing one or more solid 
tubulars within the wdlbore, the solid tubulars traversing the first subtenanean zone, 
nneans for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean Mne, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the soDd tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonb within the wellbore external to the 
solid tubulars arid perforated titulars, and nneans for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterranean zone in a wdtbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the wellbore, means lar 
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positiohing one or more perforated tubulars within the welibore each including one or 
more racfial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at teast one of the solid tubulars and the perforated 
tubulars within the welibore, means for tiuidldy coupling the solid tubulars with the 
casing, means for fluldidy coupling the perforated tubulars with the solid tubulars, 
means for fluldidy isolating the producing subtenanean zone from at least one other 
subterranean zone within the welibore, means for fluidicly ooupUng at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radiat expansiorl of the perforated tubulars within the weilboie. 

Although iilustnative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
emptoyed without a oorresponding use of tte other features. Accordingly, it Is 
appropriate that the appended claims be construed broadly and In a manner consistent 
with the scope of the invention. 



CLAIMS 

1. An apparatus* comprising: 

a zonal isolation assemt)iy comprising: . 
5 one or mora solid tubular memtiers, each solid tutuiiar member including one or 

more external seats; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for cohtrollably fiuidiciy coupling the perforated 
10 tubular mefnt)ers; and 

a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubular meirAers and the perflated tubular 
members are formed by a radial expansion process performed v\nthin the wellbore. 

15 2. A method of teolatihg a fir^ subterranean zone from a second subterraneen 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubulars 
traversing the first subten^nean zone; 

positioning two or more perforated tubulars each including one or mors radial 
20 passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilt>ore; 

fiuidiciy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weilbora extemal to the primary solid tubulars and 
perforated tubulars; and 

' preyenlir^ fluids from passing from one of the producmg zones that has not 
been depleted to one of the producing zones that has been depleted. 

30 

3. A method of extracting materials from a w^ibors having a plurality of producing 
subterranean zones, at least a portion of the weObors ifK:iuding a casing, comprising; 
positioning one or more solid tubulars within the weilbora; 
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positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
sutrteiranean zonds; 

fBdialiy expanding at least one of the solid tubulars and the perforated tubulars 
5 Mrithln the wellbore; 

fluididy coupling the soRd tubidars wHh the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subtonanean zone within the wellbore; 
10 fiuididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

15 4. A system for isolating a first Subtenranean zone from a second subterranean 
zone having a plurality of fmdudng zones in a wellbore. comprising: 

means for positiorring one or mm solid tubulars within the wellbore, the solid 
tubulars traversing the first subtennanean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutHdars within the wellbore; 

means for fkiididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenBnean zone to 

the second subtananean zone within the weObore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and . 
30 means for preventir^ fluids firom passing from one of the producing zcmes that 

has not been depleted to one of the producing zones that has been depleted. 

5. A system for extracting materials from a plurality of produdng subterranean 
zonra in a wellbora, at least a portion of the wellbore induding a casing, comprising; 
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means for positioning one or more sotid tubulars within the weilbore; 

means for posttiohing one or nnore perforated tubulars each Inqluding one or 
mora radial passages within the wellbore, tha perfected tubulars traversing the 
producing subtenanean zones; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubute^ within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means forfluidiciy coupling the perforated tubulars with the scdld tubulars; 

means for fluidicly isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; • 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

nueans for positioning one or nnore perforated tubular liners within the interior of 
one orniKTO of the perforated tubulars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones ttsat has been depleted. 
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• 1 An apparatus, oomprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular members, each solid tubular member Including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular membefs; 

one or more tenr^ratura sensors operab^ coupled to one or more of the 
10 perforated tubular niembers for monitoring the operating temperature within the 
perforated tubular members; 

one or wore pressure sensors operably coupled to one or more of the 
perforated tubular members for monitmng the operating pressure witMn the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate wfthln the perflated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a oontrolter operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for mcmrtoring the temperature, 
pressure and flow sensors and oonfrdiing ttie operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
memt>ers are formed by a radial expansion process performed within the weBbore. 

25 2. A method of isolating a first subterranean zone from a second subtenanean 
zone in a wdlbore. oomprising: 

positioning one or more solid tubuiars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the weilbore, the perforate 
30 tut^lars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulara within the weilbore; 

fluididy coupling tte perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to thB second 
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subterranean zone within the wetlbore external to the solid tubulars and perforated 
tutHilars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

oontrolling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating teniperatures, pressures, and flow rates. 

ft 

3. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore Includir^ a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
. positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weltbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the weilbore; 

fluididy oouptog at teast one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the <^rating temperatures, pressures, and flow rates within one or 
more of ttie perforated tubulars; and 

GontroHing the flow of fluidic materials throi^ the perforated tubuiars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

4. A system for isolating a first subterranean zone Ifom a second subten^nean 
zone In a wellbore, comprising: 

means for posBionIng one or more solid tubulars within the wellbore, the solid 
tubulars fraversing the first subterranean zone; 

WBBJMS for positkyning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second sid>terranean zone; 

means for raulidiiy expanding at least one of the solid tubulars arKl perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tutNjIars and the solid tubulars; 
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means for pfBventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars: 

means for monitoring the operating temperatures, pressures* and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 

4 

as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnaterials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Indudlhg a casing, comprising; 

means for positioning one or mora solid tubulars within the wellbors; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tutHJlars traversing the producing subterranean zone; 

means for radially expanding at least one of the spird tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluidicly courriing the solid tubulars with the casing; 

means for fluidicly coupling ttie perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenranean zone frcrni at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean.zone; 

means for nxmRoring the operating temperatures, pressures, and flow rates 
within one or more cS the perforated tubulars; and * 

means for controlling the flow of fluidic materials through the perflated tidxiiars 
as a function of the nrK>nltored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isokrtion ^sembly comprising: 

one more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular memt)ers; and 

one or more soOd tubular Bners coupled to the interior surfaces of one or more 
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of the perforated tut>ular rnembers for sealing at least some of the FBdial passages of 
the perforated tubular members; and 

a shoe couplied to the zonal isolation assembly; 

wherein at least me of the solid tubular members and the perforated tubular 
5 members are fomrted by a radial expansion process perfomied within the wellbore; and 
wherein the solid tubular liners are fbnmed tyy a radial expansion process 
performed within the wellbore. 

• 7. A method of Isolating a first subterranean zone from a second subten^anean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the weilbors, the solid tubulars 
traversing the first subterranean zor\e\ 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 

* a 

15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the vmllbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

« 

preventing the passage of fhJids from the first subtenanean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tut>uiars; 

positioning one or wotb send tubular liners within the interior of one or more of 
the perforated tut)ulars; and 

radially expanding and piastk^aHy deforming the solid tubular liners within the 
25 interior of one or more of the perfected tubulars to fiuididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subtenranean zone in a 
wellbOfe, at least a portion of the wellbore induding a casing, comprising; 
30 positionir>g one or more soBd tubulars within the wellbore; 

positioning one or more perforated tubulars each induding one or niore radial 
passages within the went>ore. the perforated tubulars traversing the produdng 
subterranean zone; 
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radialiy expanding at least one of the solid tut>ulars and the perforated tubulars 
within the wellbore; 

fluUldy coupling the solid tubular with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
5 fluidiciy Rotating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforatcld tubulars with the producing 
subterranean zone; 

positioning one tx more solid tubular liners within the interior of one or n)ore of 
10 the perforated tubulars; and 

radially expanding and plasticaliy deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicty seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolatir^ a first subterranean zone from a second subtenranean 
zone In a wellbore, comprising: 

means for positionir^ one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or rmra perforated tubulars each including one or 
20 more radial passages within tte welfbore, the perforated tubulars traversing ttSe seoond 
subterranean zone; 

means for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fliAds from the first subtenaneah zone to 

the seoond subternemean zone within the wellbore external to the prirridiy solid tubulars 
and perforated tubulars; 

means for positioning one or more sofid tubular liners within the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically defbmting the solid tubular linere 

within the interior of one or more of the perforated tubulars to fluicBdy seal at least 
some of the radial passages cS the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wailbore, at least a portion of the wellboife including a casing, comprising; 

means for positiming one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
ottier subterranean zone within the wellbore; 

means for fliridldy coupling at least one of the perforated tubulars with the 
producing sutyterranean zone; 

means for positioning one or more $olid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plasticatly deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
Sonne of the radial passages of the perforated tubulare, 

11. An apparatus, comprising: 

a zonal isolaUon assemt)ly comprising: 

one or more solid tubular numbers, each solid tubular nnember induding one or 
more external seals; 

one or more perforated tubular ntemt>ere each inducfing radial passages 
coupled to the solid tubular members; and 

a sealing nraterial coupled to at least some of the perforated tubular members , 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

12. A method of is(dating a first subterrarrean zone from a secorKt subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the soGd tubulars 
traversing the firet subterrartean zone; 
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positioning one or more perforated tubuiars each including one or more radial 
p^^ages within the wellbore. the perforated tubular^ traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
5 within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuiars: 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the primary solid tubuiars and 

perforated tubuiars; 

10 sealing off an annular region within at least one of the perforated tubuiars; artd 

injecting a hardenable fluidic sealing material into the seated annular regions of 
the perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a easing, comprising; 
positioning one or more solid tubuiars within the wellbore; 
positioning one or more perforated tubuiars each including one or more radial 
passages within the w^bore, the perforated tubuiars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weltbore; 

fhJidlciy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
25 fluididy isdating the producing subterranean zone from at least one other 

subtmanean zone within the wellbore; 

fluididy coupling at least one of the jMrforated tubuiars with the prddudng 
subterranean zone; 

sealing off an annular region within at least one (A the perforated tubuiars; and 
30 injecting a hardenaUe fluldic seaBng material into the sealed annular regions of 

the perforated tubuiars to seal off at least some of the radtel passage of the perforated 
tiitujlars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a welit)orep comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

mear)s for posltionir^g odb or more perforated tubulars each including one or 
more radial passages within the wellbors, the perforated tubulars traversing the second 
subterranean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wMiin the wellbore; 

means for fluididy coupKng the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 

_ - . ' • 

tubulars; arvl 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the weltbors including a casirig, confY)nsing; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radtaliy expanding at least one of the solid tubulars and the 
perforated tutMJiars within the wellbore; 

means for ftuldicly coupfing the solid foibidars with the casing; 

means for fluiddy coupling the perflated tubulars vwth the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
othM' subterranean zone witfiin the wellbore; 

means for fluididy oouping at least one of tto t^rfbrated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
' tubutars;and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regior>s of the perforated tubulars to seal off at least some of the radial passa^ of the 
5 peffbrated tubulars. 

16. ^ apparatuSt oomprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbrmatibn, oomprfsing: 

10 one or more soHd tubular members, each solid tubular member including one or 

mors external seals; 

one or more perforated tubular members coupled to the solid tubular mmbers; 
and ' 

a shoe coupled to the zonal isolation assembly; * 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fbnned by a radial expansion process performed within the weHbore; and 

wherein at least one of tt» perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16» wherein the perforated tubular members that are 
radially expanded into intinnate contact with the subterranean fonnation compress the 
subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
2S zone in a wellbore, conprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
' traversing the first subterranean zone; 

positioning one or more perforated tubulans within the wellbore each Including 
one or mors radial passages, the perforated tubulars traversing the second 
30 subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuiarB within the wellbore; 

radiaify expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluidicly coupling the perforated tubulars and the solid lubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subtenanean zone. 

10 20. The mettKxj of daim 16, further comprising vibrating the second 'subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterai>ean 
zone, 

21. The metliod of claim 18. further comprising vibrating the second subtenranean 
15 zome to dean the radial pass^es of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The nwthod of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with Oie second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A nttthod of extracting materials from a produdng subtenanean zone in a 
welltxxe, at least a portion of the wellbore induding a casing* comprising; 

25 po$itk>ning one or nrare solid tubulars within the wellbore^ 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubutars traversing the prddudng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the weBbore; 

radially expanding at least one of the perforated tubutars Into Intin^te contad 
with the producing subterranean zone; 

fluicfidy coupling the solid tubulars with the. casing; 

flui(Scly coupOng the perforated tubulars with the solid tubulars; 

« 
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fluidicly isolating the producing subterranaan zone from at least one other 
suUenanean zone within the welltKHre; and 

fluldidy ooiipling at least one of the perforated tubulars with tt« pnxiudng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tiAutars that are radially 
expanded into intimate contact with ttie produdng subterranean zone oomprass the 
produdng subterranean zone. 

10 25. The memod of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact v^th the produdng subt^ranean zone. 

• ■ 

27. Thp metfiod of daim 23, further comprising applying an impulsive load to the 
perforated tubulara that era radially expanded into intimate contad with the pnxiudng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
sul>terrandan zone. 

• 

28. A systeni for isolating a first subterranean zone from a second subterranean 
zone in a weObore, comprising: 

25 means fcx" positioning one or more solid tubulars within the weltbore. the solid 

tubuiars traversing the first subterranean zone; 

means for positioning one or. mora perforated tubuiars within the weDbora each 
induding one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubuiare and perforated 

tubulars within the weiibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the eecofxl subterranean zone; 

means for fluidicly coupling the perforated tubulars and the sofid tubulars; and 
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means for preventing the passage of fluids fronn the first subterranean zone to 
the second sul)tarraneah zone within the welltwe external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 26, wherein the nieans for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subten^nean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further oomi»1sing means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subtsrranean zone. 

31. The system of daim 28, further comprising means tor vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with .the second subterranean zone. 

32. The system of claim 28, further comprising means for applying an Impulsive 
load to the perforated tubuiars that are radially expanded into intinnate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subteiranean zone. , 

33. A system for extracting materials from a produdng subten'anean zone in a 
wedbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the weiibore; 
25 means for positioning one or mcMre perforated tubulars within the weiibore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radiaily expanding at least one of the solid tubulars and the 
perfmted tubuiars within the wellbcm; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the producirtg subterranean zone; 

means foi fluididy coupling the soHd tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tut>ulars; 

means for fluididy botating the produdng subterranean zone from at least one 
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other subterranean zone within the weilbore; and 

means for fluidiciy. coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. TTie system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenarwan zone 
comprises means for compressing the produdng subterranean zona 

35. The system of daim 33, further comprising mews for vibrating the producing 
10 subtenBnean zone to increase the rate of recxivery of hydrocarbons from the producing 

subterranean zorte. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subtenranean zone to dean the radial passages of the. perforated tubidars that are 

1 5 radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase ^e rat^ of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly posifiorted within a weObore that traverses a 
subterranean formation and indtides a perforated weilbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member Induding one or 

move external seals; 

one or move perforated tubular members coupled to the solid tubular memt>ers; 

and 

a shoe coupled to the zoml teoiation assembly; 
30 wherein at least one of the solid tubular members and the perforated ti^lar 

members are formed by a radial expansion process perfomied within the weilbore; and 

winerein at least one of the perforated tubular members are radially expanded 
Into intimate contact with the perforated weilbore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the. 
subterranean formation. 

5 40, A method of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprisir^g: 

positioning one or more, solid tubuiars within the wellbore, the solid tubulars 

traversing the first sutiterranean zone; 
10 positioning one or more perforated tubulars \^hin the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars v^thin the wellbore; 
15 redially expanding at least one of the perforated tubuiars into intimate contact 

with the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubuiars. 

41. The mrthod of daim 40. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the second 
subterranean zor^e* 

25 

42. The miathod of daim 40, further comprising vibrating the second subterranean 

TOM to increase ttie rate of recovery of hydrocarbons from the second subterranean 

■ 

zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tidnilars that are radially expanded 
into lntirr)ate contact with the perforated casing. 

• • • 

44. The method of daim 40, further oomprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact vyith the perforated 
casing to increase the rate of iecovery of hydrocart)ons from the second subterranean 
zone. 

5 45. A nDsthod of extracting materials from a producing subtOTanean zone in a 
weilbore. at least a portion of the weObore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars wiUiin the welibore; 
posWoning one or more perforated tubulars within the weilbore each induding 
10 one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

radially expanding et least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluidlciy ooupBng the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluldidy isolating the producing subterranean zone from at least one other 
subtenranean zone within the weilbore; and . 
20 fluididy coupling at least one of ttie perforated tubulars with the producing 

subtenanean zone. 

• 

46. The method of dalm 45. wherein the perforated tubulars that arj9 radially 
expanded into intimate contact with the perforated casing compress the produdng 
25 subtenranean zone. 

» 

471 The method of daim 45, further comprising v3)rating the produdng 
subtenrar)edn zone to increase the rate of recovery of hydrocartx>ns from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the p^lbrated tubuteirs that are 
radially expanded into intimate coritact with the perfwated casing. 

* 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subtenanean zone. 

5 

50. A system for isolating a first subtenanean zone from a second subtenanean 
zone in a wellbore that includes a perforated casing tiiat traverses the second 
subterranean zone, compnsing: 

means for positioning one or more solid tubutars within the vyellbore. the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tutHJiars within the wellt)ore each 
including one or more radial passages^ the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

means for flurdidy coupling the perforated tubulars and the solid tubulars; and 
means for [^eventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tutnilars. 

51 . The system of daim SO. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zor^e. 

52. The system of daim 50, further comprisir^ means for vibrating the second 
sutrterranean zone to Increa^ the rate of recovery of hydrocartrans from the second 
sutiterranean zone. 

30 

53. The system of daim 50. further oomprtslhg means for vibrating the second 
subterranean zone to dean the radial passages of ttie pefforated tubulars that are 
rddiaDy expanded into intimate oontad with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an liTq}ulslve 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated eating to increase the rate of recovery of hydrocartx)ns from the second 
subterranean zone. 

5 

55. A system for extracting nfiaterials from a producing subten^enean zone in a 
wsliboie, at least a portion of the wellbore including a casing and a perforated eating 
that traverses the producing subten^nean zone, comprising; 

means for positioning one or more solid tubulars within the wel Ibore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the vvelitx>re; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perfbrated casing; 

means for fiuididy coupling the solid tubulars with the eating; 

means for flukfidy coupling the. perforated tubulars with the solid tubulars; 

mearts for fluididy isolating the produdng subten^nean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55. wherein the nrieans for radially expanding at least one 
25 d the perforated tubulars into intimate contact with the perforated casing comprises 

* 

means for oompresting the producir^ subterranean zone. 

57. The system of daim 55. further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone* 

SB. The system of dsdm 55, further comprising means for vitratir^ the produdr^ 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 
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59. ^ The system of claim 55, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated casing to increase tte rate of recovery of hydrocarbons from the producing 

. 5 subtenanean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
1 0 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members;and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore; and 
wherein the perf«3ted tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A nrtethod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more soDd tubulars within, the* weRbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perfcvated tubulars each iridudlng or>e or more radial . 
passages wi^ln the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling ihB perforated tubulars and the primary sdld tubulars; 
preventing the passage {^.fluids frcm the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radiaUy expanding and plastically defonning the- perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

62. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing* comprising; 

positioning one or more solid tubulars within the wellborn; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the Solid tubulare with the casing; 

fiuidiciy coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating ttte producing subtenranean zone from at least one other 
subtenranean zone within the wellbore; 

fluMldy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and. plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

63. A system for isolating a first subtenranean zone from a second subterranean 
zone m a wellbore, comprising: 

means for positlonii^ one or more solid tubulars within the wellbore* the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tut)ulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means tor fiuidiciy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubutars 
and perforated tubuters; 

means for positioning one or more perforated tubular liners within the interior of 
one or mora of the perforated tubulars; and 

means for radially expanding and plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sdld tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perfcnated tubulars traversing the 
producing subten^nean zone; 

nfieans ftr radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluldicly isolating the produdng subterranean zone fronri at least one 
other subterranean zone within the wellbore; 

means for fluldicly coupling at least me of the perforated tubulars with the 
producing sid)terranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for rKliaHy expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprisirig: 

a zonal isolation assembly comprising: 

one or mors solid tubular niemt)ers, each solid tubular member induding one or 
mors external seab; 

two or more perforated tubular members each Including radial passages 
coupled to the solid tubular memt)ers; and 

one or awe one-way valves for controllatily fluklidy coupling the perforated 
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tubular members; and 

a shoe couf^d to the zonal teolation assen^; 

wherein at least one of the solid tubular members and the perforated tubular 
mamt>ers are formed by a radial expansion pliocess performed within the weilbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weilbore, cortiprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or noore radial 

passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubutars 
within the weilbore; 

1 5 fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the welBx)rB external to the primary solid tutxjiars arui 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has tkA 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extrac^ng materials from a weilbore having a pluraBly of producing 
subterranean ;«)nes, at least a portion of the weRbore including a casing, comprislr^; 

positioning one or more solid tubulars within the weilbore; 
25 poslttoning two or rnore perforated tubulars each including one or more radial 

passages within the weflbore» the perforated tubulars traversing the producing 
subterranean zortes; 

radially e)^anding at least one of the sofid tubulars and the perforated tubulars 
within the weOborB; 
30 fliRdidy coupling the s^ tubulars with the casing; 

fiutdldy coupling the perforated tubulars with the solid tubulars; 

fliddldy isolating the producing subterranean zone from at least one other 
subterranean zone within ttie weObore; 

ffuididy coupling at least one of the perforated tubidars with the prtxludng 

- 
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subterranean zone; 

preventing fluids from pasting from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, conr^riiring: 

means for positioning or>e or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

nf)eans for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soHd tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing tlie passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not t>een depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of tiie weDbore including a casing, comprising; 
25 means for positioning one or more soDd tutHJlars within the weHbors; 

means for posltioriing one or more perforated tubulars each including one or 
more radial passages wittiin the wellbore. the perfected tubulars traversing the 
producing subterranean zones; 

means for radially expandir>g at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidtdy coupling the solid tubulars with the casing; 

means for fiuidicly coupling the perforated tubulars with the solid tubulars; 

means for fiuidicly isolating the producing subterranean zone from at leasX one 
other subterranean zone within the w^tbore; 
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means for fluidicly coupling at least one of the perforated tut>ulars with the 
producing subterranean zone; 

noeans for positioning one or move perforated tutujiar liners within tt)e Interior of 
one or more of the perforated tubuiars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus tor extracting geothemial energy from a subtenranean formation 
containing a source of geothemial energy* comprising: 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular members » each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages, 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly, 

wtierein at least one of thi9 solM tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within the wellbore. 

71. A method of isoteiting a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore. comprising: 

positioning one or nwB soitd tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tubuiars each Including one or nx^re radial 
passages within the walllx>re. the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
within the welttKKe; 

flutdldy coupling the perforated tubuiars and the primary solid tubuiars; 

prsventir^ the passage of fluids from the first subterranean zone to the second 
subterranean zof>e within the wellbore external to the primary solid tubuiars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or mora of the perforated 6jbulars. 

72. A method of extracting geothermial energy from a subterranean geothernial 
zone in a wellbore, at least a portion of the wellbofe including a casing, comprising; 

positioning one or wotb solid tubulars virithin the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothernial zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluldicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 
siA>terranean zone within the wellbore; and 

fluidicly ooupBng at least one of the perforated tubulars with the subterranean 
20 geothemnal zone. 

73. A system for Isolating a first subterranean zona from a second geothennal 
subterranean zone in a weltbpre. comprising: 

means for positioning one or rpore solid tubulars within the vyellbore. the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the peribrated tubulars traversing the second 
geotliernial subtenranean zone; 

means for r^ially expanding at least one of the solid tubulars and perforated 
30 tidHilars within the wellbore; 

mearw for fluidicly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars. 

♦ 
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74. A. system for extracting geothermal energy from a subterranean geothermal 
zone in a weiltiore. at least a portion of the welbore including a casing, oomprislng; 

5 means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbcm^ the perforated tubuiars traversing the 
subtenanean geothermal zone; 

means for radially expanding at (east one of the solid tubulers and the 
10 perforated tubuiars within the welibore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the sdid tubuiars; 
means for fluididy isolatirvg the subterranean geothermal zone from at least one 
other subterranean zone within the weHbora; and 
15 means for nuididy couplirig at- least one of the perforated tubuiars with ttie 

subterranean geothemial zone. 

75. An apparatus, connprising: 

a zonal teolation assembly comprising: 
20 one or more solid tutiutar members, each solid tubular merrier induding one or 

more external seals; 

one or more perforated tubular memt>ers each including one or more radial 
passages coupled to the sdid tubular members; and 

a shoe coupled to the zonal isolation assemlMy; 
25 wherein at least one pf the soBd tubular members and the perforated tubular 

mennbers are fmned by a radial expansion process performed within the welltwre; and 

wherein the radial passage of at least one of the perforaied tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
welOx)re, 

30 

76. A mettod of isolating a first subterranean zone from a second subtenranean 
zone in a welBxm, comprising: 

positioning one or more solid tubuiars within the welibore, the soBd tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial pass^es» the perforated tubulars traversing the second 
subterranean zone; 

radially expandir^ at least one of the primary solid tubulars and perforated 
5 tubulars within tte wellbors; 

Ruididy coupling the perforated tubulars and the sdld tubulars; 

preventing the passage of fluids from the first subterranean zor^ to the second 
subtenanean zone vvithin the wellbore exiamal to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
1 S positioning one or more solid tubulars within the wellbore; 

positioning one or mote perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 
20 within the weBbore; 

fluidicly coupling the soBd tubulars with the casing; 
fluldidy coupling the perforated tubulars with the solid tubulars; 
fluldidy iscteting the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

25 fluldidy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operisting temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated. 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. . A system for tedating a first subterranean^ zone from a second subtenanean 
zone in a wellbwe. comprising: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within trm weilbore; 

means for fluidicly coupUng the perforated tubulars and the solid tubulars; 

means for preventing the passage erf fluids from the ffrst sibterranean zone to 
10 ' the second subteranean zone withh the weilbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of thb 
perforated tubulars by further radial expansion of the perforated tubulars within the 

« 

weilbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing, comprising; 

means for positioning ar\e or more solid tubulars within the welibors; 

means for positioning one or more perforated tubulars within the weObore each 
20 including one or more radial passages, the perforated tubulars traversing the prcxiucing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means fluidiciy coupling the solid tubulars with the casing; 
25 means ior fluidicly coupling tiie perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean mne from at least one 
other subterranean zone within tlie welibcxe; ' 

means for fiuididy coupling at teast one of the perforated tubulars with the 
producing subtenanean zone; and 
30 emans for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radiaf expansion of the perforated tubulars within the weibore. 
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